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I On completion of tlu» second volume of the Jouenai. of the Asiatic 
jSociETT, the Editor feels it to be due to bis subscribers, as well as to 

I aiiirufclf, to III j before tliein as brieHy as possible, the resalts of the ar- 
rangements whkii he contemplated carrying into effect at the conclusion 

i f the labt Tolurac; — more especmlly as a somewhat erroneous estimate 
f llie cost and circulation of the Jouenau found admission into a late 
otlce of the ladkri Feriodical Press, drawn up by the Editor of one 
||f the inoriiing papers. The Jocrnai, is not published, as there 
alatedi liy the A^iutic Society, but solely at the cost and responsibility 
f)f the Se(*rctary, who was Editor of it before be enjoyed the honour of 
in cleciiou to that office. Since there never has been the least view to 
irijfit, cither in the Gleanings or in the present work, there can be no 
pbjcci wlittlever in concealing any information respecting its publica- 
I'tion ; aaci it may be usefiii hereafter to find on record a note of the ex* 
|peii«8 of printing, and the difficulties against which a Journal exclu- 
I sivfly ficiwitific has had to contend, as well as the advantages whkk^ 

I *' liiis ciijoycd, in India at the present time. The following particulars 
have therefore been extracted from the accounts of the two years now 
_ terminated, 

I The aiaoiint of subscriptions to the Jouhkal at one rupee per number, 

; iackciiiig two extra numbers, in 1832, was Rs. 5148 8 

; From this, deducting 20 per cent, commission paid to ^ 

Messrs. Thacker and Co. for circulating it, ... . . . .... 1028 11 

There remained net subscriptions available, Rs. 4114 1$ 

I The Baptist Mission Press charged for printing and 

tstitebing 500 copies, Rs. 3742 10 

i And the Id plates coit with printing, 416 5 
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tmthv fifiil rt'turn. Of tli€ amount saiiicrribcd howc^“tr. Ih, 471 
111 liivfc btn’u ctilleetetl to llic prtMal llmt, Uf m Lit ilis| 
m*a^^ a tkfkit uf Es. 352 2. ^ * 

The altcratiani^ whkli the Htitor propo«il uric! coaipletcfl tor tl 
second year were : — '! 

L The leaving of nearly half of the eoaioiiasifii) paiil fur the mer 
ejrcisliition of the woik iwithcmt reipoasibililyh Iw iinilcrlalirii^ iLn^ 
daty with the aid of his eftablishment as Scerctarj of the Asiftlic S«i 
ciety ; 

2* As a return for this fa%’Dr, he proposed circulating llie ioarnat 
gratis to such of the paying memhers as shuuki express a di#ire l| 
lake it iil •! 


1 


The effect of this scheme has been m follaws : 

Fifty members of the Society have airaikci fheiiiselves of the pri%i 
lege I w'liich has miiile a ticdactioii to the same ariicnifit frtifit'tlic 
maiithly receipts* The nuiBber of copies circulated, iiielialiiig Ihoit.! 
tent to subscribers and societies in Europe, Is about 4aCb | 

The Bumber of paying subscribers on the list, Is 320, which at 1 IL| 
per iBonth# (inclutliog one extra uumber of BadmiiiiLiii) wouki give 
Es. 44'SO* 

"S,' 

^lie expenses of printing oOO copies, of 670 pages, 

at 4-0 per page, may be stated at Ka, 2,80(1 

144 pages of Budiaimn, at 4-8 per page,* .**,**, 648 

Covers, table work, kc. charged extra, ^ 2511 

40 pages of Appendix, at 5 Es,. . 200 

28 plates (18 lithographs, 10 eiigratinga’*'^, , , * . 4Sf) 
EstaWishiBenl for circulalioB, 6iiCl 


Leaving m loss cwi the year of Es* 588, or nearly as mmh m the subJ 
scriptioTia of the members exempted from |mying* 

But it must be mentioned, andmentioned witha degree of disappointv 

.rnent, which is tJmoal.diihetrlenliig,. that of thi..,itlteiaf iiil of . .suli*^ 

* For th«e the cm% of prialiisf mi paper oaly Is cli*rged. 
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fcrib^T* above fsvni, 70 bate not jwiid any part of the ymr's sohscrlp. . 

!i!u! ai m:ay mors are itl!! ia arrears; so that a balaace of ' 
R^. 1 .12 1 -S nill remains to be collected. The actual state of the concern 
jf therefore by no means so favorahk u could be wished, for it leares ^ 
the &!stor out of pocket upwards of 2000 Rs. as the reward of his 
labour for two years S But he will not for a moment suppose that the 
balances outstanding are not recoverable : on the contrsuty the pria- | 
fipsi! dilHcuhy Iks in the distance, and the supposed want of a mode ^ 
of reniittance.—Many subscribers are not aware, that letters containing ^ 
hoondees for the amount may be transmitted post free to the Editor. 1 
h will be remembered, that the Bengal Government were pleased I 
to bestow the privilege of free postage on the Gleanings and on the | 
JvuHx.u,, on condition of the publication of the late Dr. Buchanan’s ^ 
Stiitisticn! Reports. Under the imprefsion (justly formed) of a corres". ^ 
pmiclmg increase of circulation, consequent upon this liberal boon, it was 
resolved nut to incorporate these records in detached notices in the 


nor to diminish from its original matter*, but to publish them 
as a icpurate work j ana <..■ .ic accordingly been completed, 

containing 356 pages, which at' 4-8 per page havv...„» 

And a reprint of the first 108 pages, which became ne- 
cessary OB the subsequent extension of the edition from 
300 to 500 copna, 216 

Total, Rs. 1818 

Thi* cxpencc has been incurred therefore on account of Government, 
in return for the postage saved, not to the work, but to the sub- 
scribers of the JocRNAi., On the completion of tiie first volume 
of Bt’CJiANAN, a second extra volume of an official natufe on the 
Monetary System was commenced, of which 50 pages have been printed 
with 3 plates, being in fact an expence of more than 300 rupees not 
■ duded in the above estimate. The Government meantime placed the 
maiuing volumes of Buchanan in the Editor’s hands, with an intima- 
tion of its “desire that tlic printing of these records should be eonti- 
sed.” It was therefore with no small feeling of mortificarion that 
• Originally 32 Wies only were given ia eaoh number, latteriy .64. . .A • ii 
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tlie Editor penised the folloTring letter, annoancmg the pnvuc^e 
of free postage should cease from Juue next, espccmlly after hnvmg 
been honored, on an explanation of the nature of the «ork. .v.th an 
extension of the same privilege to the Madras presidency. n> m hi.t.on 
4 „ bestowcd bv the Governors of Bombay aud t cylon. 


Gmil Kmm or im 

I to inform you. that the Governor Grnerrfin Cm.nril >•« 

that after umn.ha the exemption from postage, winch .a now enpnrd h> .ae 

JuuriMil of Asiatic Soelety, felsaM ai^jC-ontmnCHl. 

I liave tilt luwor to bf, 

Sir*' 

■ IttoUFiHOSt Qlstfiiciil' 

, Cii. BrsiiBV* 

Ctmncnl Cliambtr, ^ ftovt. 

2iitl Dec* IH33. ' , , ' 

It may reasonably he feared that many subscribers at distant statiuns 
may be unable to continue their support to the work, when its cost 
shall be enhanced by postage ; but (should it be impossible, on a pro- 
per and respectful representation^ of Ae drcnm-tunccs. to -.-crt the 
imposition of postageley^eans wSbe' taken of lessening the burthen 
bv sending tbpiOttf^umbersby the baugy instead of the regular dak. 
'om-^Steuts of a volume which has already been pW '>1 
Tidriy all to whom it circulates, it would have been obviously need- 
less to make any remark, were it not desirable to prove that the favor* 

hitherto conferred upon the work by the Government of the country 
had not been altogether misapplied. 

Independently of the volume of Dinajpur Statistic, which forms a 
model for the use of public officers engaged in collecting snndar m- 
formation, the Gskanixos and the Journad have been the ««n8 of 
bringing ;o notice many of the mineral reBOurees of our va.st Indian 
Empire, and ofleadingto fresh discoveries by the announcement of what 
had already been found : coal may be adduced as an cxamplv.-of wn.eh .j 
twenty or more different localities have been brought to our knowledge , 

througlutspages. whereonly twowereheforeknowu. Of thenative mme ^ 

nd productions, iron, copper, gold, &c. =~Of the native arts and mnnu-^ 
salt, nitre, turpentine, dyes, mills. 8tc. numerous original ae- 
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mmiB bare been inserted : catalogues of woods, medicinal plants and 
drugs ; experiments on materials, ’wood, iron, cement ; — Statistical 
reports ; — descriptions of newly explored countries and people -in fadt, 
it would be d!ifticiilt to open a rmmber of tbe Joubnal without finding 
gome information which mast possess value in the eyes of a govern** 
iBent* Contributions of a more exclusively scientific nature have, in 
the mean time, continued to multiply, and the objects pointed out as 
tlesidcfrata at home in the geography, meteorology, geology, and 
iktural history of this country, are in the course of rapid and syste- 
matic: eliicicktioiB So numerous for instance have been the registers 
tif the weather offered for publication, that space could only be found 
for abstracts of many. There has hardly been time for the collection 
of inateriak regarding the tides of the Indian coasts, suggested in the 
Ik-v* Ibaffessor Whk\veli/s circular, (inserted in page 151,) but the 
attention of those %vUu have u]>portauilie3 of eliciting the information 
required, h again suliciled to thi.*? object. 

As a proc^f of the benefit conferred on science by the free and extensive 
circuktiou of a periodical devoted to such objects, the Editor feels pride 
in tlluding tu the ardour which Ids plates of ancient coins have in- ; 
spired in many active collectors, and above all to the rew*ard bestowed ■ 
m iiiinself by the munificence of General Ventura, the most successful 
pursuer of iiilic|uarian research in the Punjab, who has presented to 
liiiii all the eoius and relics discovered on opening the celebrated 
Tope of Manikyala. They are now on their way to Calcutta. 

That extracts and analyses of Europeaai science have not been more 
freiiueat miwt be attributed once more to want of space and want 
of leisure. The Editor would recommend all who seek for knowledge 
of the progrt'fes of science in Europe to procure a copy of the Beporta of 
the llriiisli Association for IS32, in which they will find every branch, 
dmm»ed by the phitosopher best able to give it iiiustratbn. To, ; 

to feliorleii lhoii« admiable essays would be mutilation rather 'i 
tiiais iibridgmeiit ; yet uiiforttUDately most of them are too long for the^ : 
i/| igc« of a iBWithiy JouroaL v 

4 On tht subject. of orthography of native words, the^JEditor is .dnvm ^ 

■•iiiii one €Osce»ioB.r'fo^ which. he.fears the learned ' 
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will cicBciniiee him as m apostate to the syntcEi of tlieir leader. Every 
commimicatioB, with hardly any e:^eeptbii, which comm for paiilic'ithes. 
adopts the Gikhristkn mode ofs|idlirig, or that moilifhjaipm oi it \%1oth 
lias been (^rdet^ci to be osctl in all CbvcTiimcrit -iirvcy-, A(% 

An attempt has been made hitherto to ccmfismi tlu' whtilc to Sir 
William *IoKES* method, hut necessarily there have heen cm*tiao*4 
omissions, and the contribalors in most cases expre*^* hut 

ill pleased to sec their words traiisComecl into »liiipes Init ill ni'uorsldit 
with ordinary English promiiieiation* The Editor lias Ihcretbie rc^- 
solved to adopt the middle course followed in llAMii/nnN’a llimlusiafi, 
namely, to print all Imlinn names and w‘circk in the ordimiry romrm f \ jie 
as tliey are ntually writtni and |?ro!ioimecd, and to plitee in u*l 

such native terms m u | n {u r names, r - are rurixett il an 1 -jut .e r r ph 
ifig to the classical &laiidard of Sir William ; m imuiy eiu-» » iLi' 

latter may be inserted in brackets after the orclimiry wonL 

Where contributors have iK'cas^iun to illii-^lrafc* tlicir hy 

plates, it will be u great convenience to the Euitoe to Itave the 
nal drawings prepared of the same dimensions as ibe |.»rinti.'d pwgr 
of letter press, to save the trouble and expence of nnhic‘iiHr them. 

The will not allude in thh place to the severe loss !if Iiai 

EiiBi^ained in the death of some of the most able and foiw'larit niippor* 
ters of Ms work, and the departure to Eurtipe of others in the of 

the past year; since he Isopes that a nu^re wuirlhy chiiiiiivl will be found 
for the record of their meritorious labour^ fyr the raiHc of Seiefice m 
India, ill the Proceedings of the Asiatic Soeicly, to wliicli tlicir iiainei 
belong, and in whkb their re|nitation liiust ever be ihciii^licciwiili fond 
lemenibrance, 

Isi Jmmmj;, 1834 , 
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Page 37 liae 35 f&r * CoL Swiney/ reai * Dr. Swlmey.'* 

— 57 — 23 f&r * B0-STOM,’ read * 

— 60 — 18 /or ^ graia/ rw? ‘ gram.* 

— 70 : — ’29-30 /or 4a 17 kcmrs 55 miawtes/ re&d * in the year 1755/ 

-- — 71 — n /or * (5.1)* read * (6.1)* 

^ ^ far * 16. ax.)* rmd * (ax. 6.1)’ 

_ «... 29 /or ' 5.1’ rmd * (6.1).’ 

- — - 72 — * 34 far * the circle,’ read * a eirele/ 

«« 39 ijfier * G A’ imeri * (Fig, 3.)* 

— 73 — 21 far * and also touches,’ read '* and A D also touches.* 

— 74 — 12 iifier ‘ABC,* imert * (Mg. 4.)’ 

_ _ 26 after ‘ A B C,’ imerf ‘ (Fig. 6.)’ 

I * J. S. Biifiiilagtos,* read ‘ O. T, DaaMagfcoa.’* 

— * 268 — — for ‘ .BC,’ read ♦ BG.’ 

_ — for i be I BC/ read * BE— J BC,’ 

15 /or ‘ to/ rcarf ‘ therefore.’ 

«... — 24 for * others/ read * other- ’I 
««««. 29 for ‘ further from/ read * towards/ 

— 269 — S for ‘ mined/ read * saheat/ 

/hr ‘I {ABI-fis;/ read‘i (ABI+ISO*)/ 

■ 7 for ‘ CardwMe/ rmd * cardioide,’ : 

— 270, imtkr the word Fahrenheit, insert the following ignres omitted by mistake; 

633».2 466 381.2 3S2.2 336.8 384.S 365,8 452.2 3BK2 

— 272, in the mean height of the Barometer at 4 P. M,/or ‘ .545/ read * .513/ 
------- line lC» ujirr * Iskardo/ tmeri [Skardo, see mention of this place made by 

■ Sf, Csoma de Kords in vol. L p. 125-]’ . ■ 

— - 334.,—- 10 /or ‘ craigs/ reod * crags.* 

_ 314 — . 5 qf'iiT * lufimd insert * The date FIZ or U7 of the sera of the Seleu- 

, cicl«», .shews this to he a coin of Anfioehus the Third : the 
■ emhkmof.asMpwaaeommoa.toTyrea,iidSidQ,n,aiidoth«r».ea* 

' port to was. ’ ■ (See Calm et’. 8 JDictioBary of the .Bible, ml, i||.1 

«*— 31 S — 6 for * antiquity,’ read * antiquities.* 

316 — 17 ♦ Abhimanta* fUser# ‘comma/ 

31 § 5 >r ‘§2’M74/rcad‘9’2^% 174,* 

^ 9 /or * 1 18,7/ read— ‘ V W* ,V and /or * I’ 8’q4*' ffoil— ‘ F.B'%4/ 

_ 111 for 224.5/ rend * 4*2* 24” 5’ aad/or ‘ » 42.7* read * -f•6.42, 7/ 

*— 354 lot® IS fw * tearcelf or ever/ read * seldom/ 

356 sole — for ‘alternate 19 tad 11 syllaMes/ nmi * alternate || audit 
iyllabifs,* 

— SIS t0 for * read ‘ 3|^f/ 

— 3» — 27 ^fier * Karna/ imtri * (T. nVa«r«-ftea), mad dele the mme word 

In the tSth line. 

— 392 — 7 /or * Gwasf-AiVf/ rmd 

418 — 1» for * §tii|i«iilwcnii/ rmd * stapendous/ 

438 — 24 >r * (fugiie'l 11 0 &«/ read ‘II S9 4* tS sss i! S8* % Mr. W, 
E»'Ka*« Chroioreeter. 

44f — * 24^ 3f. far * olelnt/ read * oMent/ 

26 for ‘ heat h%q* rmi ‘ heal doe to/ 

455 — 7 fmr * operatlaf / rmi ‘ operated/ 

Also supply hrackets to tueloie the fellowing l»mp»ph« f 
Bf pinnlmg with page 446, line i, aad eadtof 448, line 
Ditto “ ditto pife 449, lie % ditto ditto f»m 449^ lime 34. 

*«— 472 Hoc 21 /ar * ln«rtl»a/ read * larertiiia.’ 

— 48t •*- 36 for * extent of coast, * rmd * exleal of land frontier to ll&e East. 
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The slieets of Bnelianan's Statistics are in l« «i?parati*fl Irow tlie nionilily 
n«mber35 an«l (being' bow complete) to be boiuiil as a ‘separate uslmoi*. 
Tlie sheets of Appendix headed Indian *\Ioii«ftaiy Systein’' are aKo to he 
separatee!, and reserved to form, part of a, futuire viiluiiie. , , 

The Plates may either be bimnd ap at the &ul of the volyinc*, or phu'ei! 
in the following order : 

Plate L Greek Coins, PL V. to face 
* IL Persian Coins, PL ¥L 

III, Tibetan Text, 

IV, Dr. Eiehard.son's Route from Ava to KeiuLit, « Di 

V. Trisection of an Angle, *2 

'[V. Sketch of Delhi Canals, to he eaiicelleti] 

VL Sketch of Delhi Canals,.*.,....*,., 

VI L Expansion of i^Ietals, 

V 1 11. Compensation Barometer, 

IX. Turpentine Still, 

X. Rustic Bridge, 

XL Bactriaii Coinsy PL ViL 


XI L Delhi Water Mill, 

XI If. Geological Section through Ilyileriiha*!, 
XOI. (bis) Section of the Calcutta Alluvium, 
XIV. Bactrian Coins^ FL V ill, ...... 

XV. Trisection Instrament, 

XVL Iron Suspension Bridge, — 

XVIL Geological Sections,. 

XVIIL Mount Ophir, and Tailor BlrTs Nest, 
XIX. Colossal lilok of Bamiau, — *..*,*,*. 

XX. Fossil Bone and Shell of Jabalpur, 
XXI, Narsinlipur Fossil Bon^ . 

XXIL Ornamental Persian IVriting, , 

XXI II. Xankar Formation in Slabs, — 

XXIV. Sections of Jamna Banks, * 

XXV. Jamn»a Fossil Bones, 

XXVL .Site of the Sigar Fossils, 
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I. — Contmmtim of the Route of Lieutenant A. Burnes and Dr. Gerard, 

from Ptymmr to Bokhilra. 
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same Ejfiiflemnn who fiivoiireci us with the sketch -of the route of these trawllew 
to Peshawar 1 . 145 / hatl prepared a cimtiauatkm of Wjs accomd, derived from 
the private letters of Hr, Uerard,, for iBsertion m the preseut namher. While 
prliititH it, howiwer, we were, through the kiudoess of Captain A. Gerard, pot « 
possession of ropier of his iirollirr’s more reoeal letters to WiuMrlf: we have availedl 
ouriflveii of holli ; merely arranging the exfcracta io the order of the pla«s Twited 5 
and wt beg to offer our aclimwledgmenia to both of oar coatrihatow fw* their 
pcrmissicm to give pahlicity to private correspimtieiiee, m the »h»e«« of «af 
direct coiiimttaicatloB to relative to a imsmf whicli trcita# m 

kieresL— Eo*] 

Till tmYellers reached Pdshawar ahoat the ISth March, IkMI 011 
the let May, KtmliB, on the 30th May, mi Baikh, Wore the iWi «f 
Jime* They tp|>eftr to lm?c imwie twenty-six mardies to the latter 
place, attd to Imve tmfersed a spaa ef al»at httadrei mta* , . T|»y 
were kdiicecl ta atop akmt 61 days ^ the piincipl cities m 'fteir imj : 
ef m'liicli S4 were spent at Pdthiwar, 17 at Kmhdh 10 at Kliida,^ 

* * Tlif trip froin IMshlwar to KaMl, wm mry tewmssiif . md to me, ii C3< 
fc%w* »aperlatl?ely »o* The country m Bsttaiiily difcit, iW emr mer* 
eiless guide dro^e is ak>ttt regardless afheal rsia, smd shelter* 

Oar etey in Kahili wm thort to rww sadi.i» «Krtioii, I left ttet 
place in the stifie state of health m I iiinriY«il, Itost Mehammed 
treiitwieiit of as was highly wtitfactory, and Mte lima we ditrtt lare 
relied ttpon, considering tim pciAtoahe We had itoiie of thi 

tsiidnotts lit' teritiims and of his bfolhm' at : Ms etofaft-** 

ter floes not admit of ftmilkiity, wMk to »teiilio» eqiMlf fi:)rbids it; 
hut hli clfllttei were of the ir»t es&wtoi* rteing'n^ 
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.f the a™.'V •■ »1 ''■»'■ <‘T' : 

riimir famil;-, the ehange in the I I'ljtey ‘'ari rr. 

not more ^fonclcrfiil tliaii it i&tw lira . ^ ^ un i llnhilflitil 

,h„e.»»tl.»e»,ityi„ alU'em"« 

disgraced tlie precincts of lus court. Dk- - . . j, he !.»s 

«.l delete 

tried the efet of « new eyrie... .....1 «■ 'Vj ” ' 

MyMowt,.ved,„p.t.-.^ 

bv keeping up correspouduKC ■ 'iC th.d '.ml JV-i. ■!«■«, W,- nwy 

eivi.i.y.pr,ie.I,.riy«i.hey<»,,, e ,,. h J 

soon have to ask 8iilt:iii to la myiitnl wiioii 

nlwt .searched .J" 

i^ib^d 'mthrekcitCe or sk&coal. and eoi.. 

out any us re, a ^prised if that minertd i« cmitignmis. H hurnl 

bago, and I shall ' ^ We shendt! have sent a 

bytheflaineo an opportunity offered. Tlten.ine is in fhedia- 

ScToTKohi t the bain-ward hills, and therefore most conveu,cnt!y ri- 
! t,^ at the navigable ertremity of the Indus. I hear there are mines m 
h ti'ch thus sets the question of physical capabilities at rest . and sup* 

delighted atbhe proposal of working the coal seams, for reopnxnl ad- 

adiacent. even contemmocis witli that ifttali, ii^ trii mum 

Lttri of the Waalris, famed. I believe, for a superior hree.l of horse*. 

reLrt says, rich iu indications of auriferous uud other prmou. o«»_ 
SJoorloft paid a visit to that district, and! suspect that he ww aware rtf 
S mineral deposits. The whole of Afgh,h.istfm teems with the gm«» 
of metallic treasures, but it may be long ere we become better aequarat- 
ed with those hidden stores. 1 was disappointed in not dwimvenng any 
traces of s hrifo or fossils on the route to Kabul, but we durst srarci'ly 
look around us. I was too ill besides, and our journey was too pfcaprtute 
roj iiseM.pi 3 orpoS'e* 



Peshawar to Bokhara, ^ 

aiBg journey at four o’clock, having 
pment, and with the exception of a 
iv allowed ns at midnight, and my 
:dl grocer’s dukan by the road side, 
lile I reposed, I may say, I was m 
luring that long period, with a fever 
ce, which has latterly hurn- 
to you, who have travelled 
fail in my attempts, having 
jointed in the dispky , after 
j country ; hut it is in this 
’that we are delighted with 
only to be renewed by the 
threshold to a great entre- 
g, one is amply gratified by 
fort, activity of business. - 
ly, has no living model in 
f 'season at Pdshawar loaded 
rew out refreshing chill, and 
gc faces and strange figures, 
«. made up a confusion more 
,vith this ditference. that here 
. to each other, and the work 

s. Tlic covered part of the 

dazzled my sight, even quite 
peaks, when reflected against 
»rs. the shops rise in benches 
their buvera and sellers, regu- 
, living 'strata. The effect of 
feel at a loss adequately to 


1833.] {inrt iJr. uerarii, j 

We entered Kabul after af 
been 24 hours from the last ei 
short slumber our guide unwi 
doze upon the raisin hap of i 
where my luir.«e made his rciia^ 
a high state of corporal suffer 
raging ill my blood, and a iieij 
to' parchment. 1 need not 
over the same ground, audl sli 
(.ecu but little of the place. Oi 
the unifornily arid asjicct of 1 
contrast, rather than in any F 
llie 

accessions of patch-work, foi 
pot of commerce ; imt when 
a scene, wliieli for luxury 
variety of ohjeets, and lord 
India.’ Tiic 

cverv sluip: the ni.issts of . ii 
sparkled by the sun's heat : 
each -peaking in *he diulei 

confounded than that u! ai 
of liuimm beings v 
lUnkation and commerce wtni 
entered by lofty portah 
snow of the Himiduyai 
In these stately corrii 

iii other, the various articles will 

in tiers, represent m mx 
;hly imposing, and 
.-seiitcd to our eyes, 
i fununhed few objects 
• own ill health prevented 

Nawab Jahar Khan's guests, 

»ide of a tsquare wWch was a 
Iv more at liberty than at 

.dupbyMr.Wolff.whoamus< 

• g as he stsud at Kdbul, we 

Silled with Jew*, 
of Kabul was emwideraWy m 

maouaced an dtev^oa 


the ma.'.s 
of rommi 
bazar, which is 
aft much as the 
thcM'tting sun. 
above CBC 
larly 

llw wlMik? 

d«ss4*ribtf tkti Rtiiepu: 

Our s^tBViit K’-ibii' 

lion. 

ter* iicciipied «wm 
we 

till we were roiwi 

tlie 
** Tlie 

for if wtifB tke btroioclw w 


of interest 

me iBtltwi 

md tii0iigk,„cm.r,.qtt«r'- 

reisdez^srons courtlertr 
F^Wwitr. m 4 mm quiet 

^liis«wttl¥b|kisvwiow 



Continnaiion of the Route of Lieut, Burnee 
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motntog temperatnre varied between 43“ and 47\ and 66 
commonly the maximum of the day ; while, m tl.e b. ..wf.nl -m. 
es® were the extremes-, and this temperature wiw dun...; lh.- t.r-t 
half of the month of May. This state of the atniusplu-re w tar 
below that of Simla, but as there are no pmodira! nuiw. tm* mho- 
mer heat increases tih August ; and, notw.tiwtan.i.im tl.a , 1 a-a-r 
talks of sleeping throughout the year with a •’ m the dug. ay*, 
the air is warm enough to make the tops of the hou^w a nunlurt-.h e 
nlace of rest. Kabul, like Kami war, is mdtbted for its tuie rhiii...te. 
Ld luxuriant gardens to the aridity of iU atmosphere, and to irn- 
gation. The snowy range, that lies on the north-wert con ams w.thm 
its ramifications many thousand orchard.^, from which all the dnrd 
fruits that fill the bazars of India arc supplied. Tim maje.-lu' rauliarh 
grows there wild, and its succulent stem is one ot the luxurits ot e..i'rv 
house; it has a grateful acidity. Fresh snow fell frcnumtly up. m the 
neighbouring mountains, but none of the peaks appeared to atlain u 
greater height than 16, (KK) feet. The summits of the true Hindu 
Kdsh were visible on the north, like heaps of pure anow. Macartney if 
outatleast 20 miles in his latitude of Kabul, which is too low. Rcnnd"* 
position of it. and also of Kashmir and Kandali&r. wiU be found most 
correct. Burnes took the elevation of the pole, and it is cloic 
upon 34|“. The barometer showed a little above 24 inches, and water 
hoEed at 20‘2°. . I need not mention our treatment by Jahar KhAn, 
whose character is so well known. Common words would not express 
the friendly attentions he heaped upon us. He is much too good a 
man to be connected with the family : his whole pride of distinctiofi is 
in charitable actions, and a modest, but confident demeanour tit person. 
Of Ms brother. Dost Muhammed Khan, we have every nm>n to s|H;ah 
with the greatest respectand satisfaction. He is diminutive ini-tuturc, 
with a common face, which you would pass a dozen times without rc* 
mark, and fail to distinguish in a mob. He has no state ; a .-'ingk- Blten- 
dant follows him, who is generally the best dressed tif the two, ami a 
Stranger, fresh from an European or Indian court, would mistake one for 
Ihe other. His habits correspond with his appeuranw*, and every 
thing - about him partakes of the simplicity of chnractcr that rasM-s 
Mm above the multitude. It is in conversation, when his countMuuus..’ 
becomes brightened with intense animation, that the mind of the chief 
developes itself, and evince his intellectual power witli the happiest 
effect. ' 

At •* The Russian Church is held in high estimation at Kibul, and the 
Kftuha meet with much attention frmn the subjects of tt»e Autocrat, 
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tlie slope?* were oiJv s|Mcekkd at tliat limit. Tut ^pr^wMry 

iiml teilious, but there wm not tniic-li of it, afid ^ J % 

geriwallcrelofllbJOtifri*!. H^tunci |mf-m4,Mirurl> i’J.^ ^ 

atljfjiiiiii:: ^ilkires luiiiipemi o\ lie pr.neUtd tiiui 1 , 1 - 1 % 

thnuiirh the uniform tiddoi wlutetite-»'» Tie 1 |%- ^ 

liy horsfs^ Hiid we desteriilcd by the hollow of a h 

draiiiedi off the %valm tomards Kuudm! ami the Ov«^, W i ’m. 
held the opposite course of the strinirii’*. 1 to ?u* ..miy 

range tliiit sep*ira!t%*t Khonisaii troiu «oid th>i \hil-* ^ < 0 , iii»« 

Oxiis; and when mmt after I fouiul our kvrl to 1r dH/e %/oj 
feet, 1 eonceivecl that oilier aiiil hitler ridge- tuir f<%!v , lu! ;4 

few more days, ami the Idlh irmi Kahiil hnmzhl npm th, ylieof* nf 
Tartarv, for that name i> ‘ipei’ifcdh iippo>ite inti.r rr^son ef Am, 4 . nd-* 
jciiiiiiiir Bokhara and Saniurkh^nd, ^1} nnder*«tHnding w 11 mv rnln/hl* 
eiicil, for I Ind hut vmrtie and ilialuiurd ideas Ml tie* LM'oi5r'i|«liie4l 

act, but ill one re-peal \%i- not r<»jig . | un* iniiiiMl 

there could be any Hat eiLpaase, similir to the phoii- of Iwha • and the 
fact is so, anti Cfyiikl not have been other vtisi* ; ami lea eg iiftrr we bad 
entered tlie open, country, and rrossi-cl the Oxus, 14 ritfige of siii»wy 
Eionntains on our right*ha!id (our fac'e being I lien tywiirik liiikiotrttj, 
coiifiriiied iiiy conjectures, . Vh' e .were liolli iimeli sii,r|i.ri.»t*ii , iit 11 
sight, pcirtieularlv as it was of transitory a nuturc iw nettrly to eliiili! 
our coiiiprehension : it was alimist sunset, iiiid tin* oiitUiit*, jiist ligliliitl 
up, gleiiiiied for a few minutes, and kuled iiilri u iliiii inass,. Tlir 
tacle was full of grandeur, ami left us woiiileriiig ; tor \m: mMi/r 
another trace of the range, or its desolate smws, 

** The map gives us very imperfect notions, I should sa) stll» on 

the subject; for the mountains, marked there as snowy, niiild i«d iuiur 
been In sight, and those that seem to hidmiti: their pimilioi*. are 10 »t 
only bkek, but occupy aver} limited space. Now, lirighls Wiring 
perennial snow, and far exceeding that iriHTgiinii biiiimhin, tin tiol 
often start up abruptly in patches or isolalei! ihlirrs fruiii a fliil ri- 
pause of plain; as the routes to Yarkund cross tiicmfriv of mnw dt iiii» 
seMon of the year, they may not be so elevatwl us they iip|M;ur. Wlirn 
thus in the o|)en plains of Turkistim, the tlioiight (whsih Imd wiim 
amused us) recurred, is the Hkidil Kil-h the true liird! of tlir gn-ui 
snowy chain that forms the northernfrontier of Brilkb liidiu? A»» lo the 
appearance on the map, the illustration b corrrcl, m hr it but 
we naturally, and upon cosmogonie grounds, ask,*— where isilie 
ridge ? and where should it go to, but north, ll (uiifortuiialtJ} for 

' • I itiodd rather thial mj hmllier iieaM ianccciwMe «» lio»fb»ckj A, tl 
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mi Br. Gemri.from PMdmar to BokMm. 


|reo|rTaf?liy) utiktiowTi by that name, and amidst the confasion of such 
tiTiTiicaniii^ Nations as Hindu Kiisli, Caucasus, Sdf(6d Koh (White 
Monntaifi). as if •>Xin\xx mountains should be any other color : to be sure, 
we have hearil of reel, to which the map adds Mae mountains, white moun- 
tains, elouiU TOcuiiitrdiia^ and black mountains (see the map in the octavo 
editirn'i cif Kabul) ; besides Taghs and Taklits, innumera- 

Me ; uBcl lasth, ^birupamisus, which is a line sounding name, but it 
iiTifortiiiiatel> bu|‘ipc‘iis not to exist ; there are also Kara or black moun- 
tioTis# wliicii arc also salt. Is not all this too bad? — In seeking for the 
cmihimity of the iiimalaya, we must go lu^rth of Ladak, and the sources 
of tl^c Oxiii^» where a vast tract of lofty summits will be found to trend 
towards the s«\irts of Yarkiind, and somcw'here near the heads of the 
Oxits and Jaxartes, to define the slope of the country to the north- 
wc?st ; this Will plateaux, north of the Indus, within 

more precise Utnits, All this tract, which is by no means very remote, 
iw still unseen by the eye of civilised mam 

** The Blits ot Baniean represent a man and woman of colossal mag- 
iiitiukN carved M cliff of the ridge that bounds the valley on the 
east. On *dff»’oaihiii2* thciim I i,aw from the very look of the hills, that 
thi’V cmilci only be niinildvd \ii simm soft calcareous substance ; yet a 
very intelligent wjis with Mooreroft at the spot, 

insisted that the ju which would indeed- 

have !)ceii an anomaly, as the whole of the neighbouring hills and the 
fidl itself i» diluvial, perhaps an alluviah deposit of mud, day, and 
ccifigloinerate. | certain in my opinion, and took a bet of ICM) groais 
to one, witli the yld Ilaji, that they were mud, and so they proved 
to Im*. a piece of a ux;, or part of the nose of one, will decide their 
structure *« gypsum. Though it is rather a disappointment to find 

mutl instead of gniiiite, still these idols are very curious objecte, both 
willi rc|r»til to jiid as lacnwrials of an epoch, the hklory of 


before the time of Muhainmed, mi when the aimtry wiis possessed by . 
the kiifirs^undcr the clominbn of ZoMk, whow reign was antecedent to 
Christianity .'---These augnsi idols were mitlkted both by Timir'-the^ 
Great, and by Xsidir Shah : the fonner disetog^i arrows, and tteklter ^ 
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dars that it is almost impossible to eitricate llif‘ ri.i;dit (/nr. 
nothing like Greek inscriptioas, bat heard of um.y iimr hk 
tion readily occurs — is the material of %Uii€i! 
structed cakulatesi to resist the impression of liuielrri!?* uf vf 
to think of a period approaching to thour^aml;^ ? Ilul I ?>*♦! 
been fully aware of the preservative nature uf tlif r'lhn*».!e ik I 
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Himalayan regions, and seen aiitk|iiity rffiresciitPii m uohl w'llU, 
and other works, which we consider peridiahlr, i have Iwn 

staggered at the idea of theBameaii idols* ekini !« “oriiiniti* mi 
The aridity of the atmosphere here is firvlty sifnil«r fo lUit ot 

Kanaw’araiid Tibet, wdiere a thing neither rote fir drruoiim^' in 

dust inlongages; and the substance of the of k}h4 wlikli 

becomes indurated by exposure to the air, aiid like tin* mri 4 iht* 

roofs of the houses, acquires the hardness of tlit- ^iirrniiiifiin;/ kiiilttr. 
Near this we passed a ruined fort, said to !i iv«* fiiuj h.tih in ?lfi' of 
Zohak ; the slender walls of ynhuriit brick were fUTrlc' I c.poti wiiieli 

time had rendered inaceessihk. Clos^ to tic? IhiB are tfir reiimin> uf 
a mud castle, about which some carious traililioisM art* r» latcd ; but I 
omit them, lest you might think me as eredulfui^ m the |ite»|i|f who re* 
iated them. 

Without thinking of the idols, over which suptri^fitioii iiiwl uu* 
determined antiquity have bestowed a false character^ there never 
was a spot better appropriated for fabling the extravagaficirm wf 111 * 
ture, or raising ideas of bhuts and spectres. Ah to tlip kiilri, 
their domiciles yet remain: desolation is not tlie wont fur tliifi pliirt. 
the surface of the hills is actuaOy dead ; iici vegetable Irure in to !>§ 
seen, ail is parched up, and as it were baked whit«% wwl *v<irtit«4 
by the sun’s rays; such Is the horrid aspect «f |mri of the ccittrilry, 
to which the caves of the kairs have added a #aviigc impreiiAioi* 
These are still inhabited, but their irat possessors have long iiiirc* clii* 
appeared ; the sides of the mountains are foil of excav frtmmmg 
to the approaching travdler some thing like 11 homy wiiib ; wliiilt 
families occupy these recesses, living in smoke mi ckrlnew, of whieli 
they seem to form a part, in their black igurcs.'-^Cliic of ||» icbk » 
actually tenanted, and high upon the acclivity are seen iwlat«i nitdieii 
„ and black heads peeping forth.. At night,, the !nyvi,isg.|%||t#:.M.|ci. y.t41#.f.if 
unseen people have a singularly wild effect, iind cine dwelb in the mm* 
templatioE of the scene, till it actually appears one of an irifrnm.i liisci,, 
fit only for such companions as bhdts mi demow, iumw tt»l 
sketches of the whole. 
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'f* A Persian of our party, who bad been at Moscow, bad draw- 
ings of the idols, wMcb be affirmed were an object of enquiry in that 
country, and that be bad made them at tbe request of the Russians ; and 
when they send to Bokhara for coins and other antiquities, there is 
nothing surprising in their extending research to Bamean. The figures 
appear to iny eyes more like designs of Budha than any other ; their 
physiognomy at least resembles that of images I have seen in Kani4war 
and Tibet. They are mentioned in several old books, and it is strange 
that any mystery should prevail about the age or events of which 
they are symbolical. We can however now assign them their true site 
and position in Hindu Kush, which were to us even at Kabul ex- 
tremely vague, and to people in India, utterly incomprehensible. 
Bameau has Its site upon the northern declivity of Hindd Kiish, 
and within its lofty ramifications, in a dell or valley, which throws 
its waters into a tributary of the Oxus, that passes through Kunddz. 
Ihe map places it south of the snowy ridge. — It forms the extremity of 
the Kabul dominions, and is elevated a little above 8000 feet. The 
climate was mde and disagreeably cold on the 20th of May, and the 
grain crops were only sowing. An idea has prevailed that Bamean is 
a pass in the Hindu Kiisli, or in a more southemly ridge; but it is 
quite across the chain, although environed by snowy heights. On the 
north, at the head of the dell, the mountains are depressed to a hollow, 
or pass between 10,000 and 11,000 feet, and beyond that the country 
Bttbsides in undulations to the Oxus. 

Hitherto we had adopted no particular precautions to maintaiu our 
disguise, except evading the gaze of people, passing either unobserved, 
m m Armenians ; but on entering Morad B%*s territory, we rolled our 
heads witMn our turbans, and this saved our faces from the scorching 
sunshine. 

At Dwtp or Doab, where Mr. Wolf was robbed, we appr^ended 
danger, and provided an escort from a neighbouiii^ brigand cMef. In 
the hollow of a pass, we met a kafila of very fine hors® ; they were all 
•ife, mid quite unaware of their escape, as afterwards appeared. "We 
had no idea of any alarm, but as we were desemding the slope 
of the pass, a body of robbers appeared-— they had lost their aim 
in the horses, and were now eoming up to a couple of camels, the last 
remains of the kifila. — I was behind, as ususd, and although 
I saw, I could not understand the manmuvres of mir party, and kept 
lingeflEg on till met by one of our servants, sent back to bid mO 
gallop my hmm. Ihe robbers were very fair and candid, as I 
»wij»cting who we wofe ; they sent mm of their party to commuifie^ 

* 0 ' i, 





witli US, wlio on oar side was met by a young lad, the leader of oiir 
escort, and son of a neigbboaring chief, who in his turn lie£‘oiiii?s free- 
booter, and to these mataal interests in pliiiicier, and partly to oar fr^rce, 
we owed our escape. They immediately dcdareii aiiil 

their disappointment in the horse kMla, iiitiiiiatinsr with u urtod d« ,d of 
honesty, that they oaght to have had a recompense in Xf^fwitli- 

standing this result, our kMla-bashi 'was very iis«dmni> in rxerlifiiH 

to send the baggage mules and foot-trairelkrs out of the w»y. Hii? fate 
of the camels and their drivers was inevitable, the latter seeiW'd to have 
lost all resolution, and between fear and hope they shrieked and .^tond st:Ii, 
We were looking up from a dell, and eagerly wdtdiwl tor their emipe: 
but had to witness both them and the camels carried t'>fT, the tonricr to 
be sold in the public markets of Bokhara. It is this iiltiriiate ohjert 
that makes the predatory, work so odious and tiTrifie. I!ighway*ri) 1 'j» 
bery, like slave trade, when pursued system itieally, matiy of iti 
horrors, and much of its crimimility, {nut that I am ut ail comileiiHUthng 
either.) In fact, whenever, acts become a custom of a country, self - iiitijrest 
deprives them of violence, and people club together for the mkc cif roii- 
federate advantages, fra.me laws of honor, aiid|iiirsuc ilitir profesi^ioii 
upon principle, and' the state itself shares in the benefits of system ; kwiib, 
or. letter-carriers', are held sacred, the property of individuals is ,P|mreil» 
^and life is rarely lost."- Many of the chieftains, suchai .Murad .IMg, have,, 
a personal interest both in plundering kfiiilas, and in making niaves, tJwl 
take turn month about with their feudatory vassals. Our friends, the 
robbers, kept within our sight, moving slowly along the top of ii riiigtu 
and occasionally reminding us of our good fortune. We wi:*re iiijiir 
fast descending towards the basin of the Oxus, though the fotiritry 
continued rugged, and now and then betrayed its altitinic In hoary p£»ikA, 
At last a mild wind from the north, and a haze in the horizon, 1111110111- 
ced our proximity to the plains of Tartary. The few latter iiwrclifi 
were rather irksome, on account of the disguise we thoiiglit it pruilvnt to 
adopt; the instant we reached our ground we were covered ciwr with 11 
heap of clothes. One morning, we found ourselves In lo 

the chief of the place, a man of disrepute and a deputy of Morfiil lidgX : 
he came to dine with our kahla-bashi. We were lying tlic 

long grass, and stole away a few yards, where wc re|Kisetl %vilh cwilliierii 
security, and listened to his conversatioin Here we lad troiililcg of a 
different kind, scorpions which stung our servants, and a little fiirtlicr on, 
snakes; the heat too was already considerable, although our elevalifwi 
wm about the level of SubAthu ( 420 CI feet), and our latitude tbave . 16 * ; 
but we were refreshed with a little ran. However racomfortabk iwh 
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things may appear in a letter, in reality there was much amusement, 
and our most serious misfortunes (apprehensions I should say) excited 
an interest that was far from disagreeable; even ' Mordd Beg himself 
appeared to me a plausible enough sort of a savage. At midnight, on the 
29tliofMay,ourkalila-basy warnedustoheoffi we scrambled awkwardly 
through a marsh, and the day broke while we were yet in the deep hollow 
of a torrent; we hoped still to reach Khulm (which was to terminate all 
our doubts of safety) before tbe bazars were crowded, and finally, soon 
after sunrise we emerged upon the plains ofTurkistan; the pass through 
the mountains was between mural precipices of tremendous grandeur ; 
and I was so much struck with the solitude of ' the spot, that I conceived 
we might evade observation in some of the recesses, of the cliffs, and 
escape the sun's rays at the same time, and resume our journey at night- 
fall towards Balkh. On opening upon the new world, the first objects, as 
usual, were mountains, at the base of which rolled the Oxus; the river 
itself wms not in the sight, but a regularly defined haze indicated its 
course, a phenomenon I had before remarked in the Satlej, and we 
ourselves had observed in the Indus, which arises from the difference of 
temperature bet'ween the stream and superincumbent stratum of air. We 
regaled our eyes with the regions of Trans-oxiana.” The respectability 
of our party saved us any trouble at tbe custom-house. We were not 
searched, and pushed through the streets, staring every one in the face. 
We entered a caravanserai full of people, and lodged ourselves amongst tea 
merchants, and traders in Russian furs, and people of all nations and de- 
scriptions, as if notliing had happened ; and I am not now going to waste 
time on the subject. Suffice it, that we found ourselves in the safe cus- 
tody of Morad Beg, and after ten days rather anxious suspense, escaped 
from all apprehensions, and departed under his aid and protection !I How 
we extricated ourselves from a scene which was at one time tragic, at 
another comic ; contortion, trickery, and sordid interest on the part of the 
N»ir, to make the most of us; fear and folly on that of others; self, 
confidence and friendship in a few ; wonder, expectation, and the most 
stupid credulity in Morfid B6g himself, and altogether a drama in which 
the chief actors struggled for the loaves and fishes in our pockets ; poor 
Morad Bdg got nothing by Ms Oozbek simplicity, wMle we who sus- 
tained the whole scene were never thought of, except it was to produce 
more money. My part in the play was rather that of a spectator than 
of a performer, and might appear easy ; but I had taken an early 
interest in the swamps of Eunduz and arid sands of Talikan, (as you 
will recollect,) the scenes of poor Moorcroft's misfortunes, and Mor4d 
himself becanae in my eyes an object of attraction, by his 
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conduct on tliat occasion; and however filraiife it mm appear tootiert, 
m I fancy it did to Burnes^our situation at Kluilni only ^trmk inf in the 
light of an opportunity I should have of rvaliziiig" (rmm^r and 

the idea of meeting the chief of Kdndik, eithi-r a tyrmit a 
■wae by far from the least cherished of my advent ; buf. I mm 
to disappointment, and for some reason or oilier* tny s«id‘unil 
silvery beard (which is now black emi ugh)* awl nf iVrsian, 

(though Turki is the spoken language in Kaiidii:/,) were siippi fsni by 
the catchers of the loaves and fishes to Im? ufibiviiralik Im uor 
consequently I was left behind, and Barnes aloiiC |iiiitl ^hfcad a vi?it 
at his country seat. We had Ixjcn summoiieil to Ills preMiiu'e t4i nn 
account of ourselves, and to remove llic ¥.liicb rumor iuwl 

attached to our character. Neirlier llnmes nor i imlii'ipiitiHl uuy jm- 
sonal danger, bat the chance of refttniint, or at Iru?*! irfoiliiilalik 
delay, and the certainty of a pecimiary frafTifii'i*, i>r stlinduU* ihqiri* 
vation of all our resources, had siiflcieiit idiirmstiiiituke’bolii ^fiis iiiiai- 
ous for the result. Bad as the repute of *\!4irad Beg was, aiidty*^ «iun'ly 
deserved, by his treatment of Moorcrofl, I could mt Te»i»t the idw that 
we should fold Mm. .better than he was dcscrilMjd ; iuiii tliough poverty 
and power together might plead an ejtcuse for robbing m of cjur iiM.iiicy, 
sordidness itself could not wholly destroy the cormrion ttyiiipatliirs of our 
nature, and. .make him stare forth the naked savage. The nclf-will ol mi 
arbitrary tyrant, ■ enjoying a penurious chiefsliip, .might .iiidii». . Ma !» 
an act of extreme rigor; but self-interest would scarcely allow biin to 
trespass the bounds of discretion, and insukte himself from tlie feeliiigi 
of all aroimd him. Buraes successfully appeared before Monitl Bdg, im 
an Armenian watch-maker from Lucknow, and it tuiTied out, that tit 
blackest person of our party would have answered ei|iiiilJy well ; with 
the above simple reply, the despot of liduduz anil king of tiTrort 
wm satisfied.. Could this be, amidst the game that mm pliiyirig, tli« 
gold that was shining through us, promised bribers imcl optm trickery f 
besides, MoradB^hadheardofus at F^shawtir and Kibul aiiproiirhiiig 
with five lak’hs of rupees, aiid the ciistom-hcmse 0fiiit*rs were Im iking 
out for us; yet all this and much more happened, and If tlicre wm no 
delusion, confirms tlie character of the Oozbeks as given by Elpliiif 
stone, for unsuspecting candor and the most stupid CTcdiility. liuri’ir# 
passed a pleasant-enough time at Morad Bdgkcouiitry-se&t, ciririkiiig lim 
stt day, and eating the leaves, aixjordiiig to eustoia, liter the iwtiicr of 
the ancients ; and having been presented by an honorar}" invttlkiiiv of 
some new clothe, Im returned to Klmlm, a distaact of 7lJ milef , witliout 
^diawuiitir^, much better dressed than when he left it,*— Mtxiraoft* it 
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the very same place, in kis fight from Morid Big, and for the safety 
of his life, made his remarkable journey to Taiikan upon a single 
horse, with grain in his saddle bags ; the distance, as then stated in the 
Governmeiit Gazette, 130 miles, seems to be excessive. Previous to this 
final result of Morad Bdg's curiosity, we thought of escaping to Mazar ; but 
we were watched, and this would have been a feat of senseless heroism;* 
m we were liable to certain danger on the road from robbers. Morad 
Bdg’s courtesy and attentions to us as Armenians, in ordering an escort 
of 50 horsemen to see us beyond Ms frontier, did not allay our apprehen- 
sions for our liberty ; and as the scheme, as well as ourselves, were 
rious throughout the caravanserai, we made every haste, and next 
lug's dawn suw us on the way to Balkh. Our own people, scarce 
aware of our plans, had provided us but meagrely, for a ride of 30 
under a burning sun, and I had neither clothes nor any thing else. We 
were now literally dying from ourselves, and the protection of a mm 
frhose very name we dreaded, and whose treatment of us is veiled in an 
obscurity, that leaves it doubtful, whether we at this present 
stand towards him in the relation of friends or enemies. Subsequent 
travellers may remove the uncertainty, which is of more consequence 
than appears to the eye, but in this respect our experience can prove 
them no guide. , , 

The jouniey to l\ia 2 ar -was rather trying, over a bare, baked soil, 
without shade or water; the temperature of the air was 100®, and that of 
the sun's rays much greater : my face at least was completely burnt, 
escort left us at what appeared the most dreary point of the road, and 
it was actually the most dangerous ; our horses were wearied, and that 
which I rode stood still in a place where our k4fila-hashi said it was 
imprudent even to look around us. We entered Mazar unknown and 
umsuspKted, and it was perhaps fortunate, as the people are intolerant 
bigots and disreputable in erery way. Piles of snow, and the most 
delicious apricots were in abundance. It was here that Moorcroffe's 
property was seized and plundered ; we felt extremely anxious to ascer* 
if mf papers or memoriak still remained, and the fate of his hooks, 
which we heard were in the possession of the chkf ; hut prudence cm- 
straiaed us to pass over the scene in silence. 

We had here a contentioa with our guide, who 
the occasion, partaking at once of the pathetic mid the 
Bufues was fortuBatcly on horseback, ■ and the 
/''.of ■■■ /nTOssity*— mean,.' the 'advantage ■, './of 
irritated MuhiiiiMnedan, who had only to proclaim 
wvife» of the 
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lliTis teminated otir intimacy and cotmexioii witli tlie nmn, tci whow 

care and protection we bad been coBsig'ned* by tlic brothtr tJ 
Mnbammed Khan, for our safety to Bokbira; we licver rpnkt^ atmin- 
The Syud, Mr. ConoU/s friend, whom we met at Ftk-hinvar. aiei wIh.k* 
grateful feelings for the attention and liberality yf tlic Ciyver^iMr IJviaTal 
had interested Mm in our journey, to the extent of promi.-ir.tr fy pr*i!ifr| 
and conduct us to Bokhara, weleft£it Kabuh ill, and uthiTwir''t* t»Mi iien'ii 
engaged in his own affairs, to assist m in any way. 11 nf 

the dependence we had in these people, and without any iutri4ilr,i‘iyry 
letter to the king of Bokhara, (the Nazir having or wlilallv iU> 

stroyed it,) we had to make the best of our way umissijited. 

On the road to Balkh, we turned aside to see pour Trehrcr,* . 
Muhammedan bigotry had yielded so far, as to permit liis reimiiiis liihc 
deposited within an enclosure or garden : a niullnu'ry tree hiied!^ it?* fruit 
over the spot. We had heard this young man >pykfm of rvt‘r\ %’^herc 
with the highest eulogies, and it was a satisfaction lo us to luivc 
his lone sepulchre. We wished to leave some rixurd of the but 

although it is possible to get a slab-stone here fur liis anri MoorcrolVii 
graves, it is doubtful how such a memorial would Imj ri/spectiul, iifilew 
we ourselves had witnessed its erection. 

: '. On entering Balkh, we i,vere met by two custom -Ikhim,* oflirtTiH, jnlly 
felows,’and one- of 'them Turkoman; but from the iintiirc* of itirir 

.. employment, rather boisterous and abrupt; they stopiwd our lioriai, 
bade us dismount, and said we must be searched A little niirprifftM, wr 
kept our seats, and assured them we were not iiicreliiTitF. We JiiiiKt 
see what is in those saddle bags,” said they, Buriie"* Iheii 
and the Turkoman began' an examination of hm pmHn^ liii 

hand over his watch—what have we got here? All ** BatitA thi*t i* t 
useful article to travellers — very well, have you got riothiiig , nii liilfi* 

(gold coin), and before Burnes could reply, he with much gwiii iiiiiiiiwir 
-■ ■.said. Gome, come, yo-u know as well as i do, that pecipie cannot trmd 
■ ^ without money ; now, how many have you ? Twenty, said Biiriietf , offering 
to untie them from his waist. Don't trouble yourself ; there l» m imwim, 
Your word Is everything,! am satisfied; and fsoiiitiiig t4) iiitf, (I littd fitit 
dismounted, .and .was thinking what to say,) what has .your coi.ii|Hirhtiii 
the same. Thank you, replied the Turkoman, you are geiitlciiicii. I wwli 
every one was as ready in their answers, they would «ivc lliwiifeiwti 
and me much unnecessary and awkvrard trouble. Your »«tl 

he. ' Sikandar Armeni and Gerard (with the Freaeh proiiuiiciat ioo ) . Tlie 
tax upon our money was a tenth. Hiadds pay a twentieth; iind 
medans, a fortieth. We had no tihas except those tied alwiil m ; bit 
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the Tttr’koman said, Make yoarselves easy, Fll call upoii you at tlie 
caravanserai. Sucli civil treatment, in such a country and by monstrous 
Turkomans, deserves to he mentioned.” 

We were now in the most ancient and renowned city in the world, 
and when we looked at the ruin and recalled to mind, the dynasty of 
Bactria, and in later ages the thrones of Jenghiz and Tmur, with the 
Beighhoaring scenes of Bokhara and Sainarkhand, the present and the 
past, it gave us a lively idea of the countless revolutions which had 
rolled away. There was nothing here by which we could recognise 
these meinorahie epochs, and judging from the aspect of the few inha- 
bitants left, the spot seemed more suited to the dead, than as a place of 
abode for the living. The ruins, which are mostly of mud, are very ex- 
tensive ; but they only mark the modern site of the city. The insalubrity 
of Balkli is proverbial, and this calamity may be traced to the very 
effects of its former greatness. The eighteen beautiful aqueducts, by 
which it was irrigated, no longer guided by the art of the husbandman, 
have spread their waters over the face of the country, and transformed 
its fair landscape into a stagnant marsh. Here the Nazir had another 
opportunity of resuming his tricks : in our difficulties with Morkd Big, 
we had intrusted him with our passports ; and forgot them at Mazar. 
He now pretended to liave lost them, and we -were preparing to visit 
him vi et armi«, when the intereessions of our Hajee restored them with- 


From Balkh to the Oxus is almost a desert ; camps 
of Tirkemmns occur in some places, and the sand hills are well clothed 
with bushes. The high road was considered unsafe, and we followed 
the downward course of the valley. At one spot only we required an 
escort of Turkomans, who are themselves the robbers, but ffnd it more 
advantageous to compromise their habitsby an easily earned recompense. 
They were the ffrst of the race we had seen, and their peculiarities 
f truck us with surprise and interest. Their features, Iheir dress, address 
and gay agility upon horseback, were all favorable; and, in fact every 
thing about tliero, but their modes of life and predatory customs, were 
respectable. On the 15th of June after travelling twelve hours, the day 
dawnedapontheiihoresoftlie Oxus,andatnineo*clock,we were encamped 
upon its margin ; a point that had so long been in prospect, and glim«^ 
mereci through so many vague and ill defined ideas of difficulty and peril, 
was BOW at emr feet, and we were not satisfied till our feet were actualy 
in its cool waters; and here we sat, slept, and passed three entire 
days, with more ease than we dare expect upon the hanks of the 
Gmgm, for here we had neither aligators eneiniea of any. kipd| 
|o dmi* ' 
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Tlie Oots is a splemdid rwer, liere exhibiting' a» expanse and volmas 
foly equal to oiir expectations* or its appearance as giYen in the map; 
but I slioidd say of inferior magaitiide corapared with tlie vast extent 
of coantry of wMeb it is the drain, and where deceits and ariil moun. 
tains oceapy so large a portion. The Hindil Kiisli ginondeis bat a 
scanty tribute from its snow, -.and bat few supplies are derived from tl» 
north ; the great body of the water eamiiig from the scjutk-ciASt and 
east, where the intersections of the Himalaya define tlic eoiirjtc «f tJia 
streams to the Indus, and branching nortliward, give origin, to liie 
rivers which wash the Chiiiesct frontier of Yarkiiiid ami Kfi^ligliar, the 
whole of which tract from.'. the limit of Kuiidur iiume diivctiiiii, wid 
Bokhara itself in another,. .is:,a blank in geagraphy. It h Ifiii* the 
sources of the Oxus are pretty well ascertained, and the tnivels of ,Bifeer 
Izzat Oolla have sketched the condguration? of tlm wunrry nort h-wi*«l 
of Ladak; but the height, extent, and nature of tlv* wiiicli 

intervene between Leh and Yarkund, and along the norlli- went bniiiclici 
of the Indus and Hindd Kiish* are wholly unknown. 

The stream of the Oxus is muddy, like that of our Indian rivers ; Init 
conhned within marginal banks bearing a Rthf vegetation, It has a more 
regular channel, and rolls with greater rapidity ; where we crewed it» the 
expanse of bed was divided by islands, and the current assiuned variems 
degrees of size and velocity, the krgest with a, rate exceeding th!t*eiii,ik« 
per hour and a depth of 20 feet. As no rain falls in this country, the 
whole mass of water is liquified snow. It is impossible to form a com- 
parative estimate of the actual' bulk, but it can scarcely equal the Iriiius 
at Attok. The ferries are HI. supplied with boats, but the boats themself €» 
are substantial fabrics, and are built more after the model of our slocif)# 
than any thing I have seen in India; but the people have no idea of na- 
vigation ; their oars are of the rudest kind, only one or two In a boil, 
but the chief impulse depends upon horses, which are fastened on 
side of the bow, and, by their exertions to swim, drag the boats mmm 
the eurrents. I never heard of such a practice, and almost doiibtecl il till 
we witnessed the spectacle. There are no fords downwards to it» deboiiclt© 
In the Aral, hut in winter it freezes over in several places, sufficiently 
strong to b^ the transit of the kMks, which is singular in a piimtlfl 
of latitude under 40 degrees, and at a very inconsiderabie devmlioa. 

The bed of the river, where we crossed it, scarce attiins the level of 
lite Funjib rivers, in the line of our route, as well a» we cm citimit* by 
the bmlii^ point of our thermometers, which are the only left ns. 

in a letter to Bumes, reminds us of this resoarec (ia the 
of barometers), to verify the levels of the Aral and the Cispita ; but ii» 
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method (at least with common thermometers, wheteihe diTisions which 
are so small, answer to so large an equivalent) is scarcely appreciable 
to the extent of 200 or 300 feet; which those land-locked seas are sup- 
posed to be depressed below the surface of the ocean. In this dry cli- 
mate, the horary variations of the barometer would amount to more 
than trie above quantity, but we shall lose no opportunity of using every 
means to confirm so curious a conjecture, if it is not already settled* 
From the Oxus to Bokhara is more or less a desert tract, and the surface 
of the soil undergoes every modification of barrenness, from the Mils just 
sprinkled with vegetation, to the hard-baked floor and' dead sand heaps. 

illages hut camps of Tdtkmans were passed. 

and owing to our folly in trusting 
the springs of potable 
suffered excessively from thirst. 


The first four days no v 
The water was either salt or saliferoui 
to information which is in its nature imperfect, as 
water are as variable as the sand hills, we 
the sun raged with a burning heat, and we had no defence against itbut our 
clothes. The wind of the desert dried"^ us like parchment, but the nights 
w'ere cool, and often cold : this however did not take place till towards day 
break, and the few hours sleep we then got were deliciously refreshing, 
after heaving up and dowm upon a cameFs back all night. The face of the 
country was very uneven, almost hilly; we at last came to waves of 
pure sand which were said to shift their position, like those in the 
African deserts, and we eagerly looked out for the moving heaps ; but all 

* ** In the jmirney from the Oxus to Boklntra, the mean difference between the 
wet bulb and the temperature of the air wtis upwards of 20®, the extreme difference 
often 34® and 35% mi the leant 10® or 11% but in Calcutta during the same 
month (duly) 3®. 5 Is the mtm difference, and 5®, 5 and 2® the maximum and 
ittinirmim.” At Benares, according to Frinsep, the difference between the wet and 
df}’ bulbs m sometimes .17® In the hot season. Bokhara seems to be drier in July 
than Caieiithi is in Jamiaiy' : — can July be the driest month at Bokhara, when the 
coM seasim appears to be driest in other parts of the world F If the cold weather is 
driest here In winter, the evaporation must be astoMsWng, which will ac^^unl for 
the excessive degree of cold In so low a latitude as 39® 41’. 

The e?a|ioraliofi from « cup can be easily measured by a scale ; I found it 
more than o»ee amonat to two inches, in 24 hours, the thermometer being from 
7*2® lol04*» in the open air ; In the shade, Rince entering Thrkistan, the highest has 
been 1 10®, and the lowest 54®, which occurred In the desert In so arid an atmos- 
phere yon may suppose we do not complain of heat, although the thermometer 
is erffiy* day 97® and 98''in the house, and the more one perspires here the colder# oue 
bwoiiim It is owing to the liygronietrlcsal state of ihealr, that we see ice made #heii 
the iktmmmeter m a|ove 5§®, and by increasing the aridity, ice might be made 
at 70® i in fact a difference of 17® is nearly that in the driest months here, we ought 
therefore to expect ice with the thermometer at 80®. This great aridity will ac- 
coiiiai for the slate of our feelings, the fonmtmn of te, preservation of meat, diyiBg* 
of fnilte, coM, and mm^ other phenosaeait** ' 
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I could believe of mch m occttrreoce, and I wrw tlw cunmU 
of loose sand raised from the surface hy the wind, or blown from cme 
place to another, the heaps themselves being iimnovahlf « fmme. x\t 
Earslif, which the map places fall half wa\ , we were ftciziiil with k%pf, m 
doubt from the swaaips of Balkh or the miasms rd" the C).\uh. Ilumcfs 
was first taken ill (some days previmis), and here I hiiiI two uf our party 
with a tea merchant followed, and as 1 ilcliiViii treating lavstif m 
doctors usually do, it was not until I had kam a witrk in iiukliiiig and 
after ipiantities of f|iiini!ie, that I recovered, but the ptsor iiiers.iiaiil diech 
He was an intelligent and sgrecaMe conifmiiaii,, imd !!«? few c!ay» we 
were together in the desert left the impression of a long penod of frirrid- 
ship. In oursitiiation we become aec|iiaiiitcd mitli iinliviiluiilft wlsci, wher 
in local experience than ourselves, entertain us by tlieir and 

fresm whom we separate with regret The fate of this imiii, out uf so 
small a party and in so short a time, was a mritler td" solute retfoction lo 
lia, who were even more liable to the effects of diiimte am! tin* fatigues 
of travelling *, it shewed m that without any claiigcrs from roblirrs, 
t} rants, or intolerant bigots, our health was suticieiitly prrairiotis, to 
make such a journey of doubtful success; and though thechiinces of ad- 
venture did not allow us tO' consider any thing a real hardship, on 
looking back, w^e saw ample reason to consider cjurselves fortunate in 
having so well overcome the trials we were exposed to, 

I had almost forgotten to ''mention that we paid a visit to the de- 
solate grave of poor Moorcroft ' at Balkh, It was a bright Bacwn-liglit 
night, and our Hajf, who attended his remains to the earth, sliowrit 
us the way to the spot, which lay amidst marshes, and I emikl mit hvlfi 
tMnMng that these very marshes had caused the melancholy e%'eiit. Wc 
were surprised to hear that the severities of fortune, which acctifiipiiiiifd 
Moorcroft's career from the beginning, had pursued him even beyond the 
grave, and that a burial place was barely permitted to his reniaiiw, upon 
the skirts of the city and on The outside of a garden wiilh The spot m 
retired, and had we not been -guided to it, by one who had witiicMcd 
the interment, we might have searched or inquired in vain fur the »it.c. 
We were unprepared for such a spirit of odious prtjiiclice m meum lo 
have prevaEed against this lamented mclividual, for the .Maiiie feelings 
didnotexistinregard to Mr* Trebeck. Mr. Gutlirick body coiitigijouf. 
Thcfee solitary receptacles have for the first time been seen by air Eum- 
pean eye, and remote as they are from friends or cow'ilryiiieii. they ire 
nevertheless unmolested, where they themselves, while living, had galneil 
by their pmise-worthy conduct, a respect and remenibraiice ihat will 
long be cherished in Turkistin ; and if they encountered soiie tyrifito 
and wretches in their long travels, they met with many friends iai well- 
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wishers, and have left the name of Englishman with-all the honors which 
we most covet. At Karshi we had a specimen .of Ihe gardens which 
poets have celebrated In their descriptions of^Samarkhand and Bokhara; 
we lay amidst apricots and ice, and I enjoyed both in /spite of an ague 
that almost shook me to jneces. We heard of slaves for sale here, and 
a young Hindii of our party, a clever and promising lad from the Delhi 
institution, whose thirst for knowledge leads ^ Mm into many strange 
situations, has the following dialogue in Ms journal about the traffic. 
It is headed ** a trick or jest for a slave girl, and I extract it literally. 

On my return from bazar I besought a man to shew; me. the house 
of the merchant who sells men and women,. wMch: I" reached after 
traversing very hot streets. The merchant received me/civilly, and sent 

for three woniea.foom a, room adjo.mirig to that /which was his own. 

lie told them to sit before me, and then inquired of me which I liked 
to buy. I replied to him, the young one, who had regular features, 
wuia. mild and attractive, her stature elegant, though below the middle 
size, while her wit and vivacity exceeded even her allurements. In 
the mean time the two others, who were neither ugly nor beautiful, 
stood up and went into their rooms ; the young one followed soon 
after, but sat in a separate place, guarded by a very old man. I was 
told by the merchant to go in the same room, to speak, to laugh, and 
to contmit the girl I sat out to the girl, and conversed in the following 
■manner. I love you and liketobuy you, art contented and pleased with 
me? She smiles and says, No, I do not like you, because she is afraid per- 
haps IseU her to another after enjoying my own gratification : her name 
was Ga-sad.barg. (the flower of a hundred leaves.) After much alter- 
cation. she says. Very well. I should swear not to seU her again and 
make please to her master. The old man who sat by the door told her 
to stand and to show me her whole body according to the custom, which 
means perhaps that there be not any sort of disorder in her person. 
All her body was crystalline, her age was 13 or 14 years. I talked witli 
her a long time on various subjects, inquiring her nativity and birth ; 
she said her home was in Badakhsh^n. and she had a large family: she 
was ravished bv the ruler of the country, and sold to this mer^aut. ^ 
saying this she’brought a flood of tears in her eyes, and ^d, Ior God a 
sake buv soon, and release meikim the hands of this unmerciful Uz^ 
It made me verv sorry : I cursed the ruler, and bestowed a n^edic- 
tion on her merchant who troubles her. I instantly got up and came 
away to my camp, without seeing or telling any word to the mer^t, 
as I had not inclination to buy her. The experience ^d fun mdu<^ 
me to make a trick for investigating the prmciples of dave merclmts,. 

B 2 . 
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who ! say are very mmrMt, mmitml, find uiimmik] iiwi 

iBdeecI/' 

At this place a e 0 iis|>iraey wa-§ uttmptftl tci be forciv,-?! iii fiy 

a Persian of mr hihla, a man of cmmmmHU^ wUtv^^ kinr^rr?, 

and TOimcnirs were afloat that the kini^ of Bukhirn Ifjitl rwr 

enteriing his capital; but the rttnmi^Anvr rii the pint almo-.! hrfniyeci 
its falsehood ; how€%*er, ®iisiderm^ the siirt rivn^ ri ihf 

Kazir, who was the bosom coiiipaision of the IWnmi, and 'Aifa no ^'»tlier 
%"oiicher erf ciur character hot our pax«|jorts, we did ishI hk'* th<* erruifi- 
stances, though they scaretdy made m uneasy, Tin'' rnivaiymu: tV«ir 
marches to Bokham had less of the desert in tliern ; flie nniLihttKiim 
continued ; also saw! and mil-water* Ikotnetiiiifs ihr frir and aiili^iiitwi 
lioriztm was spread before the eye;iit Li^t, on the 27tli fd dnnin we iir. 
rived in this dm* dty, which had a few moiitlis hs‘h!mt|<p'nir'4 miiof*: 
and uncertain. I have wTitten m much that ijo! hi |ir‘-srol 

pect any account of thin ancient place. Tli»* transit m 1< t !f‘r« if oin fh w if 
very uncertain, and to give them it ekiirc of safety from ilie Alietiiaiw 
(fobl^rs), and even the. Rhylmrls iseiir PeskVwiir, we iinisi fohi llirriiin 
the native fashion. The upages of the Aliiliaiimieckn goveniiiiriit: are 
here extremely strict, and the precepts of their religion lire fiiltilleii with 
awM rigor; we arc not likely to come iindf»r any of the pfiialtiep, ex* 
cept, indeed, we are seen drunk in the Ptre?*|p, or iratiking publicly, iiri* 
ther of which there is any chance of; but we might cerliiiiiiy haw 
iBitted ourselves in re^ird to dress, which for all iiiticlek m 5trirtly 
defined and peremptorily imposed, am! if we are iiatiirally olinoximp to 
their sight, our dress addb to the spectacle* A black cap 4111 imr hrad 
and a rope round our waist, are parlictikrly intercut iiig ; for we fiiitts 
only to pull the cap over our face and put the rope alicml otu neck, Ici 
make us really a spectacle I We are allowed to rei^ick iii a pririitf himm 
after some little remonstrance; a public sdrai is oiir |ir«>|:icr d welling 
place. We cannot ride within the walls of the city, aiici inti#! pii^ii mr 
way tlirough the densely-peopled streets, which detnietH enii^iilembiy 
tom our interest in the scenes of the haaiar, iiwl in mr walk# in mi 
atmosphere so warm and dusty. Aloorcroft was fwniiiltrd Id but 
he was in character, and brought presents for flic king ami \m 
hut this privilege was only granted on condition lliat hiM I^lultniniiivibifi 
syces should accompany him mourited, m they ctwiW iiut In;' H%m o» 
foot attending an infidel on horseback. We have no rkinirtrr «t ttii t» 
sn|^rt, except it is that of ftqira or l>eggax» (imiI wdigiott* 
cants). The garments of all other oiiWievera are ^iaiilur to in 
which we are accoutred, such as Hiadds, Jurmeiiiiiis, and Jew*, wd 
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these last we espeeiallj resemble in every thing except their features. 
The restriction we feel most is being nnaHe to write, but this is more 
our fault, or our courtesy, than any actual prohibition of the state, for as 
we can elude suspicion by writing at night, it is only the chance of de- 
tection that prevents us taking lip our pea in the day time. As I can- 
not see well by lamp light I shall not attempt making a single note, and 
by the time we leave this I shall remember nothing ' to write about. ■ 1 
have seen the minister, Ghds Bdgi, once ; heis acurions old- man, and 
very#font! of decorum, though without state or show^in himseE He is 
always finding fault with our dress or posture in sitting; and this last is 
no e^isy matter, although we have been trying it for six months past- 
Witli all the iMgi*s shrewd penetration, he seems to be at a loss what 
to make of m. 

Upon the whole, our reception at Bokhara, if not remarkable for dis- 
tinction (except indeed that regarding our dress), or favors (neither of 
which we had the least claim to, and I at least had no expectations of), 
has been sufficiently respectable and civil ; and with the people, whether 
in the crrnvded bazars, in public serais, in private converse, or in the 
mosques, our name and country have been a recommendation instead of 
a pivot for insult and ignominy ; and this too in a city notoriously ortho- 
dox in religious duties, and where Muhaminedan principles of every kind 
are fearfully arbitrary. We have not heard the epithet of Mfir imtu 
one end of our journey to the other, and only at one place, near Attok, 
some boys used the expression of monkeys. Wherever we have gone 
and appared as Europeans, that character has been respected ; and we 
limy depend upon it, that the name of Englishman, whether this is un- 
derstood by Fermgi or An§mz^ if assumed with discretion, is our best 
passport. 

We have no chance of seeing the king, except in the open streets 
with the rest of the mob ; the rascal of a .Nazir has played us this trick. 
Dost MuhamnaecFs letter would have done us a service. The bazars here 
are splendid, and the police regulations admirable, Bokh4m is a large 
and popidoiis city, eight miles in circuit, ani exceeding any we have 
met with In our Joiimey. There are many fine coleges and other build- 
ings ; the Uzbeks are a handsome race, but the Jews; (moreespecialy 
the Jewesses,) carry off the palm of beauty. TharC Is more religion* 
more law and justice, and more crime, than in any'pl^ equal size 
in Asia; but property and life are safer than in most cities in the world, 
wliether civilized or savage. The people here 'are much more fami- 
liar with the Euasiaiis than with the English* and SiwAer EiMian "Cm** 
l»s»y IB mou expected at Bokhira. People from idl puts of 
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except China are seen here. Eveiy body drinks tea, gear rally after 
our fashion, but without milk ; there Is a kind of tea caller! kmkn which 
comes vii Russia from Chma; it costs 10 rupees, anti is very fme Savor- 
ed, and it is said that a sm voyage m|iires it. ^ ^ 

The bmka tea goes from China to Russia by a direct nwitl, 
ing Yarkdnd, as by being packed up in .small camh^ters k will not Iwar 
export by the mountainous route, and by coming here from CJrti!liiirf|!i 
it thus attains a very high price; the tea trade is iiiiiiwiiHn We 
first saw loaf sugar at Elmlm. and it is the same as we liave at home. 
Many people in Bokhara wear watches, all of ^ Loniloii iiieidimii.ni. 
In, the Bazar we see tea urns with the red hot Iron in the luiildk* 
keep the water w^aria, and many things remind us of humpi.'. 

We have tried horse’s iesh, and having beef at tin* same time, wx* 
gave the preference to the former; but whatever Elpiiiiirtniuf about 
horse^s 'flesh being the food of any part of the people, it is at least wry 
rare, and beef is far from frequent. 

Tlie climate, that eternal subject, is warmer than is agreeable; in fact 
it issultr)’,butdry, and otherwise delicious, the sun shining out his entire 
course, and not a cloud in the air. '-.How very different from India at tliii 

■ season ! The nights are. generally cool but we find sleeping in the »ir 
necessary for comfort ; the usual range of the temperature outside m froiti 

■ 74® to 103®, rifeing to 106®. in the streets: we loathe the iiir in a rwrtii 
heated to 96° and even 1 10®, and, although sitting quietly, we feel it rather 
disagreeable; but in so arid a climate, the sensation is less^ oppresftive at 
this degree of temperature, ■ than at 80® in India, at the same seusoii. 
The most singular part of . the climate is the intense cold of winter, 
which freezes such a stream as the Oxus. The Mocks of solid ke in 
-the bazars here indicate the severity of the weather, and can only be 
explained by the extreme dryness of the air. 

There are disturbances at Urganj, and their array has iniirchfcl to at- 
tack the Persians on the line of our route ; we therefore know nothing of 
our prospects : but it strikes me we shall he forced to take the rr*ad to 
Meshid. Bumes and myself are now quite recovered, I have rreeived no 
letters since the middle of March, and the only dawk which hm rearlicd 
us since crossingthe Indus, 'we got at Kliulm, and by it caniv 'Km, 1 
and 2 of the Journal of the Asiatic Society ; it wil plvaufc llie Editor 
to know, that his work spreads itself over such distant regions. I have 
picked up some coins here, bearing Greek inscriptions and heacb, tint! 
something like masonic insignia upon a small axe ; Imt I am too di,^lant 
here to venture to send the originals, thougli I nmj impressions/*' 



On the Maniifacttire of Seiltpetre. 


the Mmmfactnre of Saltpetre, as practised hy the Natives of 

Tirkiit. By Mr. J. Stevenson, Supt, E. CJs Saltpetre Factories in 

Behar.^ . 

Hie soil of Tirlioot almost every where contains a large proportion 
of saline matter, such as nitrate of potass (saltpetre), nitrate of lime, 
sulphate, and muriate of soda, &c.* but in general the sulphate of soda 
is most abundant. The saltpetre (as well as the other salts) lies in 
patches as it were, some parts being more productive than others, ac- 
cording as carbonate of lime and sand alternately predominate. By 
analyzing tbe different soils, I have found those places most productive 
of nitre to contain a redundancy of the former ; and on the contrary, 
where the soil was unproductive, I found a redundancy of the latter 
substance. I am therefore naturally led to the conclusion, that carbo- 
nate of lime is one of the principal agents in the formation of this arti- 
cle. This will also account for the district of Tirhut being more pro- 
ductive of nitre than any other place in India, for almost half of its soil 
is calcareous ; an average sample of it, collected from various places 
where saltpetre abounds, and carefully analyzed, gave me the composi- 
tion as follows. 100 parts being operated upon. 

Matter insoluble in the three mineral acids, Silex, 50.0 

Matter soluble in ditto, Carbonate of Lime, 44.3 

r Sulphate of Soda, 2.7 

J Muriate of do 1.4 

Matter soluble in water < 

.'.L Nitrate of Potass,,. , .0.7 
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bered, that scieiitiic gentleman operated upon saltpetre earth trom 
the factories* which of course contains more saline, matter than the 

general soil. , ■ 

In the inontli of November, the hneahs or native manufacturers of 
saltpetre comraenee their operations, by scraping the. surface off from 
old mud heaps, mud buildings, waste grounds, &c. where the saltpetre 
has developed itself in a thin white efflorescence, rmembiing frost rind. 
This saline earth being collected at the factories, the operator first sub- 
jects it to the processes of solution and filtration. This is effected by 

♦ I have not been able to ascertain whether the sajji mafi (native carboimte of 
sotlaj is foiin<l In tills district ; as far as my own obserrafioashave exteuded, it 
mit form a part of the corttposition of the soil, I alsocould-nol det^t way 
though it is like.ly some parts may contain it. 
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a large mad filter, lined on the inside with stiff day. It is a round 
hollow basin, in shape resembling the top of a well, from i; to m iiiclit\^i 
in diameter. A false bottom is formed of pitees at baintifjm laid chjfte. 
ami resting npon pieces of brick* llus leaves an t iiiply ice i\f ii fin? 
Inches above the solid bottom, far an outlet to the tihcreci li{|.iMr, Over 
these bambus, a covering of strong close w'rouglit math ure luiii, 
which complete this simple form of filter. Tim opera! ion I lien procetih 
with the process, by spreading over the mats a tliin layer of \rgdaWe 
ashes, generally from the indigo plant, ii\mn which tlie rank to he 
jected to the filtering process is laid, and troclfltiidcmn kvrl and to 
the desired solidity, by the operator^ feet. Ilu^ rvi|iiirt.*< great alleii- 
tioii on the part of the man who performs it: for if ton the wiitrr 
will pass through too slow; on the contrary, if ton mft, tiir watf*r will 
pass through too quick; for the solution of the saliiie matter to faki' |ii.ire, 
and the full products would not be ohttunvil. After poiiit h;iH bi-m 
adjusted, water is poured gently upon the Ciirtli lo tlie cl’plh of four or 
five inches, according to . the size of the filter iind qiiiiiility of ciirtli 
used, (one of six feet diameter will filter 21) maunclft of eartlo) Tltt* 
whole is then suffered to remain tranquil for several hours, cluriiig 
time the water gradually passes through the earth, disstilviiig the saline 
matter in its passage, and, filtering through the mats, drops into tiic 
empty space between the solid and false bottom?, ami is conveyed hy* 
means of a spout of bambu, or a hollow tile, iiitcj iin eartlifii receiver, 
made large enough to hold the full quantity of filtered liquor, anti liiilf 
sunk in the ground for the purpose. 

The saltpetre liquor thus obtained is more or less coluiireii with i»\idc 
of iron and decomposed vegetable matter. Its ,*‘pct‘itic it} ulwj 
varies with the quality of the earth aperatei! An from 

a great number of filters, gave me LI 2th ■ 

The second process is to evapomte the sall|Xlrc lir|iiii:r to ii ti'VBfiil. 
lizing state, which is effected in earthen pcitfe fixed in Iwu rowi^, over 
an oblong cavity dug in the ground, the iiiierstices betwciii the piwL 
being filled up with clay. An afierture at uiio end of tlif mvlty M,*rvei 
for an egress to the smoke; another at the oppi^itt; i-iid h imnl hr the 
introduction of fuel, , which J.s generdly dry .faileii giitlirrvil fri’ini' 

thed« t&pe$ (mango groves): such are the simple iiiiilerialH ia 
this part of the manufacture. The boiling is cyiitiniifil till li«‘ liquor ii 
evaporated to the crystalhzing point, which m iwcrltiinccl In* flat* opera* 
tor taking from time to time a small poriii«i of the lii|uor fmrt’4 the 
pots, and setting it aside to coo! in small earthen diriiea, like a roriiimiii 
saucer. After the linuor has cooled, aod tls#* r»ri''afaia 
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to the practice of the operator, the fire is stayed, and the liquor remoY* 
ed to large shallow earthen dishes (which are used instead of crystal- 
lizing coolers), placed in rows, and sunk to the brim in soft earth. At 
the end of about 30 hours, the process of crystallization is fi.nished. The 
crystals of saltpetre are taken out of the coolers, and put into baskets to 
drain, after which they are removed to the store-house, ready for sale. 

During the operation of boiling, it occasionally happens that too much 
heat has been used, and the pots are in danger of boiling over. To 
prevent this, the operator has a very simple remedy, which our more 
scientific operators might not be ashamed to take a lesson from — a bunch 
of dry Jungle grass is fixed at a right angle, to the end of a stick ; this 
is dipped into the liquor, and held up over the pot, and the liquor, which 
it had absorbed, falls down in a shower (cooled by the air) into the 
vessel it had been taken from. The temperature being thus reduced, 
the evaporation proceeds more steadily, and the accidental boiling over 
is prevented, Tire mother liquor, remaining after the crystals of saltpetre 
have been removed, is returned to the evaporating pots, and mixed with 
a fresh portion of the liquor from the filters, for a second boiling, and 
crystallization. The extraneous salts, such as sulphate and muriate of 
soda, which the filtered liquor from the earth always contains, .are partly 
found at the bottom of the pots, (the muriate of soda in particular,) and 
partly in the mother liquor, remaining after the process of crystallization. 
But to separate them more effectualiy, the manufacturer passes the li- 
quor from the boilers through a piece of coarse cloth, placed in a basket *, 
and when the liquor has drained through, the greater part of the ex- 
traneous salts are found on the doth. To do this effectually, it is ne- 
cessary, that the liquor should he at the boiling point, otherwise the 
saltpetre liquor would not leave the sulphates and muriates, but would 
form an anhydrous mass. 

The muriate of soda, or common salt, is rendered more pure by a sub- 
sequent boiling. It is then called by the natives pakma nimak, and 
m sold in the bazirrsas an article for culinary purposes. The remaining 
extraneous salts— sulphate of soda, nitrate of lime, ^c. are returned to 
the earth, to undergo a change by decomposition againstanother season. 
The nkrate of iime is decomposed by the mrbomte of potass, which the 
vegetable ashes, used in the process, contain. When solutions of these 
mlta come in contact with each other, a mutual decomposition takes 
place* The «ilrir mii of the lime combines with the potass, and the 
mrhom md of the poims combines with the lime. Thus two new salts 
are formed, viz. Miiraie of poias$ (saltpetre), and carbonate of Mme, In , 
this maaiaer, the oM earth, which has already produced saltpetre, is te* 
gcaemted, and rendered productive agmast other seasons. The natiTe 
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This may be tahen as a fair sample of the quality that the lomAi 
■oduce in general, but when it passes from ihrir !«ti J4 to the si»!tp<-! ■ 
etchants, it is frequently adulterated with Hand, rinici, auil dirty siito 
• various kinds, to such a degree, that it scares!, • eontaius ',n per e< 
[pure nitre. A sample of this adulterated article from !o,«W turn-. U 
ave me the following result ; 
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To produce the article called by tbe natives kalmee (crystallized in 
long prisms, meaning tbe best kind of saltpetre), tbe dhoah is 
re-dissolved and crystallized ; tbe percentage of nitre will then amount 
from 85 to 95, pure; but this is only done by tbe opulent native 
mercbants who supply tbe Calcutta bazar. 

Ill conclusion, I have only to observe, that tbe above methods of 
manufacturing saltpetre, used by tbe natives of this country, although 
rode, yet are very simple, and more eifective than most of our 
scientific chemists, at first sight, would suppose. No manufacture in 
Europe cam equal it in point of cheapness and simplicity; and when it is 
considered, that these simple people have no knowledge whatever of 
chemistry as a science, it is surprising how v^ell they manage to make 
the rough article. At least, such were the ideas that struck me during 
the many hours (and I may add pleasant ones) that I have spent in 
observing the simple, but not altogether ineffective, plans and operations 
of this industrious manufacturing people. 

The above notices claim no merit, except that of truth. They are 
the result of observations and notes taken on the spot, during a resi- 
dence of two years in the district of Tirhiit; province of Behar. 

TirMit 7 th December » 183*2. ; 


JY . — On the Greek Coins in the Cabinet of the Asiatic Society. 

By James Prinsep, Secretary. 

Ha\’ing in the first volume of the Jouekal described the Homan 
Coins of the Society’s Cabinet, with such explanations as might, I 
hoped, he of use to those who were untutored in the mysteries of nu- 
mismatology, so that, by the aid of the drawings, they might be able 
to recognize the tj-pe of Roman fabrication in any antique specimens 
which they were likely to discover on the continent of India, I now pro- 
pose to follow up the subject, as promised in my former paper, 
by extending my examination of the Society’s Cabinet, through their 
aeries of Greek and Persian coins, (leaving the Indian Coins for a fu- 
ture occasion;) and I believe that although the specimens of the two 
first are far from being numerous in our collection, still the drawings 
of them will be found sufficient to furnish tolerable guides for the 
assistance of the student in discriminating the coins of these countries 
at different periods of their history. 

I cannot say how many out of the whole have been found in India 
itself; many on the contrary appear to have been brought from Persia. 

e2 /-v- 



presented to tlie eye. Se^reral were Imiught by 1-il. from Per# i' 

»ia, IcindJy permitted' me to take clrawinar^ of tlieoi , latMit, Cmwiy / 
obtained a few in kis overland jouraey to India : and Liimf. Bimie^kw 1 ' 
favored me witli one or two specimens of ii numher of roifis ' 

cdby kim in Ancient Bactria, a country bat recently opened to flit in- 
vestigation of tke antiquarian. : 

It is from tkis unexplored part of Asia that we may eniifidiTitly ex* 
pect a multitude of Grecian antiquities grmliially to be d ‘vclripivl. Tm- 
Tellers of all nations are already flocking tliitlier to rniiT llif stepf '"I;' 
and discover tke monuments of Alexander's Indian rmifpiMfefs. The | 
most successful in this interesting line of researc'li, partly from file atk ij 
vantage of Ms rank in Afaha-raja Hanjit Singh’s service, Im'* hnm C5cn | 
nera! Ventura, wko, imitating Beizoni at the IVramids of Kg^ pt » ifistmd k 
of conjecturing and speculating upon the origin nf the eelcbnited Ihpe , f, 
or mound of Mmlkydu in tke Punjab^ set boldly to wmrk in 1 to | 

pierce into its solid mass by digging. He was rewarded by the ilineo* | 

very of numerous coins and other relics which had lain «ntinrhr*«i for | 
perhaps twenty centuries*'. A Russian antiquary I bad pre- i 

viously amassed a vast collection of Greek coins in the niim: country. 

But it is by no means in the Punjab alone that w'e are to Inok for an* . 
tiquarian riches : the north-western provinces of liirlia offer «« krgt 
a held of enquiry — and if the coins of 'KimouJ am! Oiidli an* inter* 
eating from the nature of tke characters in wklck their legendi arc 
graven being wholly unknown, they should nevertlielcss be rcgariiedl m 
more curious because they speak tMs unknown iaiigtiagf wifl r-i-'/jn 
the only records of kingdoms and revolutions whose eai»lcii« is hmt 
faintly discernible on. the page of histiwy. 

It is principally to instigate those who haw opportiiniliv^ of fr^nniag f 
collections in the upper provinces, that I have ilrawii tip ' 

and I cannot adduce amove powerful mcitivc for studying aiici warcii* ' 
ing, than the example and success of tlmt iiidefttigalile iiivciiiigiitor m 
history and antiquity. Major Tod, who thus dei^rribes lii.^ mcthfjcl • i 
forming a collation in the ist vol. of the Trans. Hoy. Ab. rioi% |, 

^'For the last twelve years of ray residence in India, (amcmg-c 
Mahrattas and Rajputs,) the collecting of coins as an iiixiliary to liiatcw ■' 


* Am mxmut of Beneral Ventum^s eperatiow witt ciw»»«nk«fil m Col* J«ii« 
Young aad by Mm printed m the of the % s l| k mpmixi ta iht 

veutecBtb voluiue of the E^wcbes» 6lli. 
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Cabinet of the Asiatic Society* 


^7 was one of my pursuits ; and in the rainy season I had a person 
employed at MatMrd and other old cities to collect all that were 
brought to light by the action of the water while tearing up old foun- 
dations, and levelling mouldering walls. 

An this manner I accumulated about 20,000 coins of all denomina- 
-^ions ; among which there may he not above one hundred calculated to 
excite interest, and perhaps not above one- third of that number to be 
considered of value : but among them there is an Apoluodotus and a 
Mbnakdse, besides some rare medals of a Parthian dynasty, probably 
yet unknowE to history/* 

The coins of Greece are divided by numismatologists into two prin- 
cipal series : the civic, and the monarchical. The former comprehends 
all the moneys of the different states of Ancient Greece, hearing the 
names of their cities and people, and the symbols and devices em- 
blematical of them, or the figures of the tutelary deities under 
whose especial protection they considered themselves placed. The 
monarchical series begins with the Macedonian dynasty, or about 
500 years before Christ, continuing throughout the kings of Macedon, 
aiid, after the division of Alexander's empire among his generals and 
successors, subdividing itself into the several branches of the Seleiician 
or Syrian, the Egyptian, the Bactrian, the Parthian and Armenian 
dynasties ; besides, which may be enumerated the Pontine kings and se- 
verid of minor im|midance 

The civic coins, of -which the Hunterian Cabinet at Glasgow contaiiis 
so magnificent a collection, are generally supposed to be more ancient 
than the monarchical series ; they are mostly of ruder fabrication, but 
the figures of animals and gods are sometimes executed with great 
skill : the period of the highest proficiency in the arts is, however, uni- 
versaliy acknowledged to be the age of Alexander, or the third century 
before Christ ; the coins of this di*ant age, even the meagre and 
scattered specimens w'hich we have picked up in India, are soexfaisitely 
finished as to furnish models to artists and sculptors of the present day, 
while they almost defy their best powers of imitation. 

The inscriptions found upon the earlier coins are ^ueraEy the rude' 

* initials of the names of cities or people, becoming more complete bb we 
descend in the series ; the names of chiefs or principal men and priests 
are introduced soinetimes at a later period, bat as no dates are given 
it Is impoBsihle to assign any exact age to most of the civic coinage.Jr 
Tliroughoat the Macedonian series the names of princes are introduced, 
and history affords chronological data for their classification, Ihe lnBcr%- 
tions are generally written in straight wad- piraUd liaesi difemg-to 
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tMs respect from tlie legends of Roman mins wliic'I'i are peripherai a* 
are those of the imperial Greek coins, wliidi are I'lientk translations of 
.. ilie latter.' 

It has been urged that the Greek coins although iiifiTior tn llif lo. 
mail, because they afford m record of important, event or ‘»f fktt-s to 
assist in the elucidation of history, yet have an value of their 

own, from the service they have rendered to Gcogra|,fhy in jjresrrvjiig 
and exhibiting the names of a multitude of cities and e«i!«iues, ami by the 
frequency of their occurrence, or by their stipcrior wurkiiiarisliiiu tlirtmiiig 
light upon the relative importance of states. Other local peculiarifieH are 
marked by the devices they hear, the origin of iiitiiiy of \\ liich is vit-ily true- 
€c! in the history or mythology of iMs classical mit ion : thus, the eiiiblm 
on almost all the coins of Athens is an owl, the hirci Minerva: for 
Corinth, we have, according to Finkertnti, tiie wingiMl h wolfs 

head for Argos; a bull’s head for .Bmotin ; a ininatoiirA head and the 
labvriiith for Crete ; a horse’s head for Flrarsuliri ; a lion for .Miirsrilkw ; 
a tortoise for Peloponnesus; a sphinx for Svin; thmr legs joiiierl for 
Sicily; a horse for Thessaly; a crescent for Bvzantittrni, the origin of 
which deserves mention from its havmg since become the badge of 
Mohammedanism. When Philip of Afacedon besieged the place, ami \%m 
going to storm it in a cloudy night, the moon shouc out and ihbfuvcred 
Ms approach, so that the inhabitants observed and repulsed him. The 
Turks upon entering Constantinople fcnind tliis ancient l)iiclgif in many 
places, and smpecting somemagieai power in i/, assumed the symbol utirf 
its power to themselves’^* 

The general demonination of the silver money among the Greika wa* 
the iracimo, or eighth part of an ounce, which accordiiig U# Piiikertoi 
was about ninepence, or a penny more in value tluiii the iimarim ; from 
the drachma w’-ere derived the half, double, and quadruple, w kmi clmrlin## 
didrachma, tetradrmima, ^c* Tlie smallest silver coin was the &Mm, 
but that was also, and generally, a copper piece* 

After these few introductory remarks I will proceed to notice the eoini 
in our possession, beginning with those of the 

Greek 

Plate L Fig. L A silver coin in the Society *8 Cabinet. 

Oherse, A lion walking with head erect. Double triangular srabol 

and stars, 

Memrse. Jupiter sitting, legend illegible ; ; weifk 

250 grs* 

■ ^ • PiakertoE, i. Ml, 
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The lion occurs but seldom on the coins of Greek towns in the Hunterian col- 
lection j and no where with the obverse of Jupiter. It is found on the coins of 
Messana in Sicily, and Velia in Italy (TEAHTiiN) ; also in some of Smyrna 
but by the figure of Jupiter it is more probable that this coin belongs to the Alex- 
andrine series. 

Fiy, 2. — A sEver coin, brought from Persia, by CoL Wilson. 

Obverse. Head of Minerva with helmet, facing the right. 

Reverse. Pegasus iying towards the, right. . . 

It- is impossible to say, for want of letters or signs, to what town this coin be- 
longs. Alany used the same devices, as Leucas, Cleone, (Hunter .100,) Corinth,. &c. ■ , 
Fiff. S. — A silver coin, belonging to CoL Wilson. 

Obverse. S.faii astride upon a dolphin. 

Reverse. Man riding on a horse. 

This device is very common indeed on the coins of Taras, or Tarentum, in Italy, 

fHimter 305.) 

small copper coin, purchased from an Armenian in Cal- 
cutta, bearing on one side a handsome head of the cit}% 
with a turret-crown. On the reverse — a Griffin, with 
something in her mouth. Above — the inscription is of 
three lines, of which the letters L C A , . . 

ANT TIOXO 
HTE 

are visible. It may probably be of Antioch, in Syria. 
Macedonian Coins, 

4 ^ — ^ silver drachma of Alexander the Great. (As. Soc.) wt. 

. 62 grains. . . 

Obverse. Head of Hercules, beardless, covered with a Hon s skin,, 
coming under the ear like a horn. 
mne. Jupiter seated, holding an eagle in the right hand : a staff 
in the left, along the left side aaeh A n a P 
below A'::^ I^a e a. ■ ■ T / 

—Another, similar, but of half ot 
Another, ietrmirachmai (220 grs.,) of similar device. As, Soc. 

, 4.0.— Another, .lege.nd .illegible. .Ditto. . 

The lif?iid of Alexander hltuBrif occure rarely on the corns of his reign « 
they arc kiiowfi by the horn on hk forehead introduced as a mark of hk de- 
cent from Jupiter Amnion : the raink horn is quite different from the lappet of the 
lionbs skill In the present speciaiens, which might at irst the student 

Fig. 8. Olwnw.— Head of Hercules in the lion's skin. 

Rmem. A club, with the inscription AEtEAAinM timo^eoS^ 
Fig, S.— Anotiier coiiiji of the same device, with aetkaaium 
A A II f A o 2* Both in possession of CoL T, Wilson* 
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These two coins were strack »t Leiicasy a town near the celebrated prowontwy 
of the same name in Acarnania, whence Sappho precipitated iiewclf Into iht set'. 
The Himterian Cabinet contains a ‘miiltltwie of coins of tliiss place, but none with 
lhe«e names of Timotheos and liamitite, or Bamiilos. 


Bi/rim Coins. (Fig. 11.^ 

Next to the Alexandrine series, in point of time, and of merit, rank 
the coins of the princes of Syria, the descendants of Selencua Nicator, 
who, upon the partition of Asia among the officers of Alexander, took 
possession of Syria, and snhjected to his sway all the provinces iip to 
the Indus. Of the Selencidse kings, I lately obtained one silver coin 
from a Babylonian Jewj it is represented in Fig. 1 1 „ md m in beauti« 
ful preservation; the head, in high relief, and of exquisite workman- 
ship, wears the hllet or diadem, which belongcfd exclusively to royalty, 
and was not even assumed by the Eonmn emperors, until the reign of 
Diocletian. On the rever$e/isB, sitting figure of Chores, with a cornucopia 
in her left hand, and a sceptre (or torch?) in her right, She sits on iiia 
-ornamental chair, the leg of which is fonned of a winged Cupid with a 
Dolphin tail. Beneatlr is a symbol compounded of the letters A and T 
which is supposed to stand for Antioch. The inscription is i&tincl 
BASlAAE'nS AHMHTPIOT ^lAAAEA^OT N I K ATO P03, whkh 
refers- to Demetrius II. Nicator, who reigned 145 years before Christ. 
It is a ietradracima. 

Fig. 6. — A small silver ir&ckma m the Society’s cabinet. Head, in 
good relief, with simple band. 

Jupiter seated on a solid altar, holding t!miiderb 0 !t, or 
priest sitting on the veiled atool Down the side.i 

■' '■ BAXIAEO:^ AHMHTPIOT. 


Tills coin of Demetrks is recognkedto be Seleuciclan, from the figure of A^olh 
sitting upon a peculiar altar described by Pinkerton u littiiper inverted, some 
.#iiiik-this seat is that upon which the priest of A||>Dlte ai. Dapliiie, nwr Antloeh, 
--used terittoretijramiiides. Tt wa^ placed orer in aperter? of llie loor oftbe 
templi through which the gale of tnfpimtiop was thcuighi to A'Dtnietrias 

occurs in the Macedoakn series— -aiui atso amoiif llie Bmtrhn princes. . ■ 


‘ Eggpiim 

The*§c|»» b! the Ptoleimwn dynasty in beauty and interest, 

tie pth'OT of Mace4oniea>ori,gin : the silver pieces are very numeroiis. 
the .brass and copper pieces exceed Ja dimensions 'ali other an- 
lipesj they weigh about t^o ounces. The Btgie’'' almost always 
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All of tlie silver specimens in otir possession seem to belong to the 
same PtokinT, from the marked physiognomy and projecting chin. 

Fig, 12.* — A silver tetradmchma, brought from Egypt by Mr. Brew. 

Obverse, Head, with curly hair, bonnd with a diadem. 

Reverse, The Eagle of Jupiter standing on a thnnderholt, with the 
mscription htoaemaiot basiaeos ha eih (anno 18). 

A coin of Ptolemy the First of Egypt, or it may he of Ptolemy the Fifth, B. C. 204, 
as Pinkerton says his coins have mostly the letters HA or 2A, explained to signify 
Paphos or Sakmis, both cities of Cyprus, which island was part of the Egyptian 
monarchy. The weight of all these coins is about 212 grs. ; 

Another, Same device b H or Anno 8 belong- J. P. 
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Another, 

Another, 

Another. 

Another. 

Another, 

A7iother. 

Another. 
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A large copper coin of one of the elder Ptolemies, bearing 
n T o A E MAI o T B A s 1 A E H 2. Same head and eagle. The 

copper coins seldom had any date. 'Weight 740 grs. J. P. 

After the subjection of Egypt as a Roman province, the Emperor’s 
head always appears on the obverse ; the eagle remaining still the most 
common device on the reverse. Fig. 14 is a drawing of the reverse of 
two coins of Nero in my possession : the legend is ATTOKPA (for”'' 
awMganipns imperai&rkj with the date lia (anno II.) 

|g. — Is the reverse of a Greek coin under the Roman Emperor 
Tnijaiiiis Deeius, (A. B. 250.) It represents the metropo- 
lis of the SiiinoRiisaii colony, as Cybele, with her tixiretted 
crown sitting on a cliff overhanging the ocean ; inher 
hands are an eagle and a spike of com, at her feel a horse, 
and around her the legend 4 *a CAMOCATMif MET KOM 
Fimmrufn Samosatemium metropoim O&mmugeMS, On 
the obverse aroimd the head of the amperor is the in- 
scription ATTOiCF..TPAIANDC €EB* 

Aerordiui? tii Pliny SMmmma was t town of Commtgeass on the Eaphralea.^ . It 
was tailed Fkma when takea by CtEseaaius Fmtm aad V^pskn. The com is no- 
ticed l» Battdiiiittft* work on the aicdals of the EmperoiB. ' ,,The Society procured 
It from an Armenlaa, with other Roman coins, and I have here intarodnced it as a- 
tetter cxauipic of the Crecmn colonial wlnuge than lhal of Frasa in my former 
plate. 
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Pmtkmn GT ArsakisM Cmns. 

The Parthian monarcliy was erected by Arjjaces, who filled the 
of satrap in Bactria, in the year 256 b. r.. He hiic! opposed the designs 
of Tiieodotns, who had first revolted from the third Syro-Mact-dmiian 
monarch, and had raised the Bactriaii provinces an iiidepfiideni 
kingdom- Being nnsuccessfol, he fled to Fartliia, where lif expf'll'cl the 
governor, and declared himself independent. Vailkiit. the immiMiiiitolo- 

gist, has written a copious history of this powerful dynasty ; uml lias en- 
deavoured to classify the coins of the 29 Arsaciihe kings i but it is gene- 
rally ackiiowdedged that there is too much of the faiicifiil in liis appro- 
priations, and most antiquarians have given up the attempt. The greater 
number of the Parthian coins have the same ?iamc% afiakot, wiliiiliilhrc'iit 
epithets,— king of kings, the great, beneficent, lover of the Greeks, &c. ; 
the heads however, are irery distinct and iminercnis. 

The most rational mode of arrangmiieiit is, to plact/ fhohc which are 
best executed first, (for Greek workmen were iiiHilitles*s flien employed.) 
And, as the execution falls ofiT, and the Greek chnnicters become «!>sciire, 
we may suppose the dynasty to progress towards its absorption into the 
Persian empire, in the reign of. Alexitiuier Sever iis.. a, ,„0.,226. There is ^ 
a remarkable distinction in the head-dress uf tliest* princes ; begiiinitig 
with the simple band or diadem of the (ircek moimrcliy, it greduiilly 
changes into a deep turban, and at length Ijetsmieh a liigh-mitred cap* 
like that of the Persian monarehs. 

“We have two specimens of the larger silver Armkitri coins, trie! »e?€* 
ral of the smaller ones : the latte, upon which the charaeteri begin to 
deteriorate rapidly, I have placed m Plate II. with the I\*r8iari coirii, 

Fi§, IS.— One of two silver tetimdrachms in the Society V ecilteclion. 

Obverse. Head of Arstees L (dubioufi) feeing the right ; with broad 
diadem and straight hair. 

Meverse. Victory oiering a crown to tlie king, wtecl, with the legeiicl 
BAClAEOe BACIAEOM ETEFfETOT AIKAIOT EOltAMOf 
^lAEAAHNOT; the third word afCakot is prcibalily ex- 
cluded by the die being two large for the coin. 

Before passing to the rest of the Arsakiari coins, I would here 
introduce 

15-— One of three copper coins belonging to the As. Soc. 
They bear on the obverse, a welhexeciited head, bcwilwl* 
wearing a high-mllred cap. The charaetori trii 
, , devdee on^the reverse of two of Ihem ire iieMly oblite- 
rated* but suScient remains to shew the portrait of a 
female, (probably the wife of the king.) Oa the Hiird, 

■Sf ; 
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wliicli forms the subject of tbe engravitig, some of tbe 
letters are distinct, and appear to read :so#ia or o#ia 
( quasi $€o^iKas), and on the left hand are some illegible 
characters, (Phceiiician ?) differing in each. 

Below the portrait are the three Greek numerals 
YNA or TNA (anno 454,) but of what sera, I am at a loss 
to conjecture ; it may be of the Arsakian or Armenian, 
but I must leave the point to those better versed in the 
subject. 

To continue the Arsakiun coins ; — 

Fig, 1. Obmrse, — Head with wart on the forehead: hair dressed 
in rows of curls : plain band, with fillets hanging be^ 
hind : an eagle apparently with a wreath in its mouth. 

Reverse, Figure seated, holding out a bow over the characters [h- 
around BA2IAE02 BASIAEnN APCAKOT eyepfet aikai 
EHIMNO ^lAEAAH. 

Colonel Willson liad four coins with the same symbol, which Vaillant attributes 
to Arsaces Vonones XVill. The eagle may also denote Chosroes ( Vail. ii. 195.) 

Fig, 5. — Ohmrse, Head of peculiar features, with pointed beard and 
hooked nose. 

Reverse. Sitting figure in trowsers, with bow, very rudely executed 
and the legend baCiaeos apCakoy Eni^ANOYS ^iaeaah 

Coienel Wilson has one similar, and both correspond with one in Vaillant, 
marked Arsaces Mithridates IL (V. i. 69.) 

Fig, 6. Head with plain turban and .bow behind : same inscription 
on the reverse, very rudely cut. 

’ Fig, 2. Head with mitred cap, and arched nose, well executed,: 

type, same as fig, 1 ,basiae0X mefaaot apsakot SEdn 
ATFOX NiKATOFfjr, of better execution than either of the 

■ foregoing,,. 

Valiltiil ascrite the mitred cap to Armces Orod«, Col. Wilson had another win 

of similar char«ter. 

Ami hr ^ Mitred head similar to fig. 2, but without the hook oma** 

laents; «imetype,BA3iiAEa2 BA^iiAEaiJ afsakot aiicaioy 

ETEPrETOT #!AEAAHMOT. 

Fig, 8.~H»ci with mitred cap, as la fig. 2, with a peculiar symbol 
behind it: same reverse. 

poloael Willson has another similar to this in headdress, it is ascribed to 

Arsaccft Orodes (VtiL i 145.) 

Fig. ?.*-Head with deep turban and mitred cap about it, and haw 
behind, with fiflets of rudest fabrication; character 



On ik 0 Greek Cmm in ike [Jaw^ 

Fkia head-dress and device very racle, BAllAm Oi^i!Ar/Uf 

Amm rmrn mkaio^ . . KAMm\ 

In this the knowledge of flic Grrck letters seems 
very fast declining, and it Is alrin^st iinpossihle to re- 
cognize the inscription to be ickntic^al wif!i that i,>f fig. | L 
The same, bnt more legible: uiitler tljc f'ow of all these 
there is a kind of altar formed likt‘ the k.-tter a 

The average weight of the above Arsaeicljc lirsiclim* 

. . is .JO grs. 

Besides the devices given above, Col. Wilsiiri liad wjf licaii M*i«ilar 
to fig. I, with the symbols of the siin and the iriooii, and a star (ig. 
4,) referred by Vailknt to Arsaces Artabmms (L ±21), wid aiiother 
with two small vki&ries. holding mTpatlis over the head ffig. dj, wliicli 
is not found in Vaillant. 

Sfissmt mn 

The Sassanian monarchy in Persia erniimeiiiceci with the year 22^, 
A, B. when Artaxerxes overturned the Parthian dytiasty. ft cyiifiiiued 
until itself overturned by the Maliomedari caliphs in the year a. ii, 030* 
Ho mode of adjusting the numismatology of this period can be attempt* 
ed until we are able to read theancicJit PMm characters in wiiieli tlieir 
legends are expressed. Perhaps if a considerable eollectitin of tliw 
coins was made (and they seem to be very coirnnoii in Persia), some 
key might be discovered to the value of the alphabet, for the titles 
will be alike In all, and the names are known from It »t*eiii» 

a great reflection upon the art, that the coinage of the ccleljraled Now-* 
sMrvan should not be known even to his €oitiitiyriic?iL 

Fig> 9 . — A silver coin in the cabinet of the As, Soc, 

Obverse^ The head of the king fading the left, with curly beard, 
and a large tuft of curly hair : a peculiar crown or cap 
with two feathers behind : aroiincl it a legend in I'Vlilevi 
characters, very distinct, but the purport uiiknowii: it ii 
given more dearly in A, 

Reverse* A fire altar fmiihrmj, with two priests or dcfiuitlcis, bear* 

ing swords or sceptres. 

Another coin, similar, and inscription partly idfjoticiil f II) 

Fiff* 10. — ^Another similar coin. In lieu of the sat'Ted lire on the 
altar is substituted the head of a king : little of the le** 

gend is visible. 

In Colonel Wilson’s collection are one or two more of a mmiilm 
character, but the fire is the mmt common symbol: the legend era one 
of Ms (C) differs from the two above given in part, but one word is evi- 
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dently the same, so that probably that word aud the one which precedes 
it in A and B are all common titles of the ruling monarch, as “ King 
of Kings/' &c. (the Pehlevi reads like the Persian from the right to tho 
left hand.) 

plg^ 12. — A crescent head-dress of this form occurs \m one of CoL 
Wilson’s coins, in other respects similar to the rest ; 
also upon iinother coin the emblems represented in fig. 3 1 , 
as variations of the priest's wand or sceptre. 

14 . — (of CoL Wilson's series,) has characters; which might be 
mistaken for Arabic, also emblems of the. moon, stars, 
and the sacred ire. 

Fig^ 15.— A small gold coin, of very rude fabrication,. ' brought by 
Lieutenant Conoliy, from Khorassan : the head has a 
erescented cap, and the commencement of the second 
part of the inscription agrees with that of fiigs. A and B. 

Reverse, The fire-altar, and priests rudely executed. 

This coin was noticed in the Gleanings, voL hi. 295. 

Bactrian Coins, 

In the reign of Antiochus IL the third of the Seleucidae, Theodotus, 
the governor of Baetriii, revolted and established an independent monar- 
chy. His cu|iitid was the modern Balkh, and Ms extensive kingdom 
incUided parts of modern Kabul, Khorasan, and Bokhara. It is remarked 
by IHajor Tud as singular, that, although the Arsacidan money is so 
plentiful, antiquarians have seldom met with those of the Bactrian princes, 
and indeed the iiaines of only nine of them have been rescued from 
obscurity. So little was before known, that Major Tod himself may be 
said to have eominenced the development of tMs new branch of numis- 
matology, and in a worthy manner,— by adding two new medals dis- 
covered in India to the only two hitherto known ; — one ^ of Apollodo- 
lus, found if! the site of an old town, Bdrapura, between Agra and 
Etaweh ; the other of Menander from MatFru^, This example has 
instigated others to the search, and a number of Bactrian or Indo- 
Scytliiari coins are now coming to light in the upper provinces. I have 
before alluded to Genera! Ventura’s discoveries ; and to those of Messrs. 
Buriies and Gerard, in their route through ancient Bactriana ; CoL Swiney 
of Kuriril has also been successful in coilecting and examining, and we 
may therefore soon hope to have the subject thoroughly elucidated. Such 
coins as were in the Society’s cabinet, I have already depicted in the se- 
venteenth volume of the Eesearches, to illustrate tte learned remarks 'of 
Mr* W ilfiou, which should be perused by those who are now eager' to pro-"' 
* Tmo*. Roy. As. Soc. 1 314- ' 


:o another 


' the many 
the mouth 
time and 




38 


On the Greek Cdm m tm 


[Jam* 

seciite tlie inquiry. I ba^e introdaeed into tbe present plate a few of 
tbe same figures, with a i?iew to shew the general appearance of these 
carious coins. 

Fiff, 17.— Is taken from a cast made from the sealing wax impres* 
siem of agold coin foiiiicl atMaiiikyala by Gen. Ventura. 

Oheeme. A standing figure with right-arm outstretclied, and a Lind 
of glory round the head: letters not cleeyplienible. 

Reverse, Figure of a warrior holding a spear in the riglit-hanci, and 
apparently (from comparison with more perfect s|>eci- 
mens of a similar coin) presenting an oferiiig cm ai 
altar : the name illegible. 

Fig, 18.' — Is a drawing made in a similar manner from another of 
the Bfanikyak gold coins. 

Obverse, The Persian head-dress and fiowing hair arc here appa- 
rent, but on the revfTse the seated prince has rather 
the Indian costume. Tlie characters on both sides are 
quite distinct, and have some similarity to Greek, but 
they have not been yet interpreted. There is a curi- 
ous 83 nnnbol upon all this class of coins, resembling a 
grid-iron or key, with sometimes three sometimes four 
prongs. 

Messrs. Reinaiid and Saint Martin of Paris flmirmi AMiailque 1831 i read part 
of the inscription on the eheerse NANOBAOOT .... PKiKOT, md mi tlw revem 
MANAOBA . . . • ro but nothing is gained therefrom. They ascribe the coin to 
Greek or Asiatic Princes who Inherited the authority of Alexatwleris SB,cc;»io«: in lh«t' 
■ countries watered by the Indujs. 

Fig, 19. — A small copper coin, seat to me in a letter by Dr. Gerard, 
from the neighbourhood of Maaikyala. 

Obverse, The head of a king, with a kind of glory. 

Reverse. An Equestrian figure, with the fiowiag ribbons of the Per- 
sian diadem; the characters are here decided!}’' Greek, 
and appear to form the usual title of 

Fig, 20, — Is a copper coin j^esembling the last, procured by myself 
at Benares. 

Th(B greater portion of the coins foimd at MmBi^akiirr ubited by Lieut. Borises, 
to whom a copy of the plates of Mr. Wilson*s Essay wits sent by ddk, to have* figures 
of a di«»d in a tunic sacrificing on an aitar, on the &irt*erm ; md a ligtirc 
standing by a bull on the rmeree (As. Res. xrii. pi, il, figs. 26 to 30) : others are foiiiici 
with the impww of an elephant, and a kind of dagger (a feomle figure ? j Bill as the 
iiwcriftibiis on tii«»e are rather Indian dian ‘Greek I have not included theia In the 
pr«it collcetion, aM l^g to refer the reader to the Aiiatic E«»istrthe» and to Col^ 
Tod*s Essay, ' 
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To complete tlie sketch of Persian coins, it seems necessary to offer a 
few brief remarks on the coinage of the Muhammedan powers wMch. sue- 
seeded the Sassanian dynasty. 

At the period of the promulgation of the religion of Muhammed, the 
money of the lower Roman empire was current in aH the neighbouring 
countries, and It was not until the Kkaiifat of AM-ui-malekt in the year 
of the HeJm7G(A* 6S5), according to Marsden, that a distinct coinage 
was instituted with a view of superseding the currency of Greek, or 
Byzantine, and Persian, gold and silver. 

The circumstances that led to this event are thus detailed by the 
Arabian writers.-—** The Khalif ha¥ing adliered to the practice of com- 
mencing his epistles, addressed to the Greek Emperor, with the Mas-, 
sttlmaii formulary sentence, declaring the unity of the Godhead, and the 
ministry of the prophet ; the Christian monarch took offence at what 
appeared to him an insult, and threatened that if it were persisted in, 
he should 'retaliate by introducing into the inscriptions on his coinage, 
with a view to its being circulated throughout the dominions of the for- 
mer, words not likely to be acceptable to the professors of Isiamism*.” 
This impolitic contention produced the effect that might have been 
expected, and Aki-ui-maiek determined to be beforehand with him in 
blazoning the creed of the faithful upon a new coin of his own fabrica- 
tion, and lie procured the ablest artisans from Damascus to cut the 
dies* Many of the first Miihamiriedans were however scandalized at al- 
lowing the sacred name of God to be profaned by the contact of impure 
hands. 

Tlie names of the Arabic pieces of money are uniformly inserted m 
their marginal legend, and are all taken from the coins of the lower Roman 
empire. Thus the copper piece was called fdm the 

silver iirkem, from dmekma^ and the gold coin from 

denarius, which though properly a silver coin, was used generally to 
denote coins of other umtals, as tlie dmurins mrm and the demrim auri. 


The Society’s cabinet does not possess any of the mrly Muhammedaa' 
coins; but one brought by Lieut. Conoly from Ferik (%. 16, FI. IL) 
will serve as a general specimen of all those of the Omuuah and Abbas 
Khalifs. They contain the dale and place of fabiimrion, but not the. 
name of the priaa. Tine coins of the Samanian' dynasty in Persia dif- 
fer but little in appeamiee ; But they b«ir the name of the sovereign’ 
under that of the 'prophet. The Sidtans of the Seljuk dyii»ty,,.w|^- 
•* Mawiie»*s Hiialsaiata Orimtalkwi. vr# ' 
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' amsted the whole of 'Asia Minor from the Empire in the 11th centaiy, 
strack the emblem of 't!^ sm in the eoiislellation of the lion upon the 
obverse of their coin^ and these devices have since become well known 
as the ehivalric order of distmction in Persia : its origin k referred hy 
Marshman to the horoscope of Gkeai-ud-din Kai Kkmnl, who began 
to reign in 1230* The earliest mention of it is in Tavernier's Travels, ^ 
1676. The kings of the Tnrkinan or Ortokite dynasty, in the 13th | 
cemtey, introdnced heads on their coin in imitation of the Syro-Mante- | 
ddnian kings, notwithstanding the supposed prejnciiee of the faithful i 
against such devices. The Persian term' skdk, rex, occurs for the 1 
first time on the coin of GMzl, a. in 5bC). The coins of | 

fhis period are so irregular, that Christian marks and names arc some- i 
visible on them : signs of the , 7.odiiic were also freciuently intro- 
duced. The Patimite dpu^t}\ restored the primitive fonrii and jsiiGty , 
of the Knfic inscriptions. Their coih&liave gen mily more thta la.® ^ 

^ concentric circle of insc'ription. - TheyUl&o exhibit the .several loeatilitt 
Arabia, Syria, Egypt, and SicEf, * ^ / 

"The coins of the II-Kkanmn or Moghul dpmsty of Per^a*w- known 
by the title of Kmn, Kkm, and Sultan Aksem, in connection with the : 
dame of the sovereign. The writing is generally contained in an 
mental or scalloped framer- such _ as is now common in the coins 
Persia, Nipah and other oriental countries. 

These very general remarks will be suiicient to afford a due to tht 
classification of the coins of ‘'Persia,^''" when the legend may imt' be 
.^..fjjSmlEciently legible 4p determine them: -the subject has been moal ably / 
^ ‘ ’ expounded by Mr. Marsden, in the work already quoted from ; and to it 
:dlmust refer who wohld pursue this' branch of numismatic study. ^ | 

"'Fig. 16 .— A 4 flver coin of the Khallfs of the sepoiid century of, the I 
Hejra, bearing ’on the area of the obverse the Usuil |! 
; ' formula in the Kufic character ; ^ I 
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mternm, non gignU, et 
non generatur et non 
a^! el compar unu$, 

Oe tke margin it has a quotation from the Koran (Sara lx. 33.) 

Mukammed est kgaim Dei, gui misit eum mm doctrina 
et reiigmm vera, qm earn eMolieret super religiones omnes 

si vei re/ragarentur ms&dmtes^ 

!e IMlenhug' a Nummmuta Onea^olia are described several coins of the 
mme age, the nearest in point of date is one of 126 Hij. (a. b. 743.) 
Menvan, the son of Muliairimed, &c. and Mth in descent fromOmmiah, 
came to the Khalifat in a. m. 127 ; and was kiiied in 132, being the 
last Khalif of that race. 

the town at which the coin was struck, was so called, sayi the 
same authority, from being half«way (middle) between Basra and 
Kufa, it was built by Ibn-Gjuzi in 75 Hij, and remained the seat of 
the Khalifs and of the coinage until the Abbasidae succeeded to the 
Ommian Klialifs, when the capital was established at Mohamadiah (or 
Bagdad) as proved by coins struck in the year 137 Hijra. 

In the third volume of the Gleanings, Plate XXIIL are depicted four 
Persian gold coins, also brought from Persia by Lieut. Conolly, which 
appear to belong to the Seljuk dynasty. In %, 3, the words uBmahh 
are legible, but it rec|iiire» some experience in the Knfic clmracter to 
decypher the remainder. 


IV . — Edlpms of JnpMsT*$ SaleHto* 

Observations by Walter Ewer, Esq. at CImprah, 

Mmm tiia». DiWmmm fese MmHaO Almaaa& 
H* m< ' II* m » «. 

4th December, Em, L Sat, at 8 46 34 . 5 38 50 

3| ft. actirom. fVoughton, power 80 — capital observation* 

5th Em. If, Sat, at 7 18 51 5 30 27 

same telescope, not so good, noon being too bright. 

!0th Em. L Sat at 7 7 4S 5 38'50 

5 ft. achrom, Trougbtoa, dew and good. 

7tli Em. L Sat at S 4 7J $ Z$ 14.5 

Hiaie telciroi^i imthcr iaxy. 
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4S A method &f preparing Strgchnm [Jau, 

Y.— ^ meihi of preparing Strgchnm BgJA\ Pearson, Esf. A$skimt 
^ Burgeon. 

The enorraoas priee of 120 rupees Imi/ing been paid at the Hoa*Me 
Company's Dispensary for a single half ounce of strydxiiia ; it became 
my duty to attempt to . prepare- it,, .by a process, more expeditious and 
less expensive, than tliat recomme,Bded in the formulary of Magendie* ; 
and wiiicli, at the same time, should be equal to the demands made upon 
the department. I hope that both these objects have been effected by 
the following method: 

Infuse a determined quantity.- of Nax Vomica in boiling distilled 
water, until it becomes soft ; take it from the liquid, bruise it coarsely 
in a large metal mortar, and treat it with successive infusions of boil- 
ing distilled water, till it becomes nearly tasteless. Strain the liquids, 
and having mingled them together, boil with calcined magnesia for half 
an hour, and collect the precipitate upon a filter of fine muslin. When 
the precipitate has become' -free from the liquid, wash it gently, twice, 
as it lies on the filter,., with cold distilled water, and afterwards dry it 
upon a water bath. 

Treat the precipitate, dried as above-mentioned, with succe«iwepb |**‘4 
tions of boiling alcohol, sp. g. .838, or stronger, until it becomes 
quite exhausted, then mix the whole of the filtered alcoholic and 

evaporate in a wratei* bath, till a thick crust forms upon the surface ; set it 
aside to c^stallize for twelve hours ; pour off the mother waters, and 
collect and dry the strychnia upon filtering paper. 

In this state, the strychnia is in small, but by no means microscopic, 
irregular crystals, of a light-brown colour ; and it may be purified by 
redissolving and re-crystallbing it in boiling alcohol, or by pouring 
over it. portions of rectified aether. 

^ The following is tbe .process 'given by Magendie. AiW a Rcdiitirm of 
subacetate of lead lo a solution of alcoholic extract of the Nux Vomica in water 
until no more precipitate be thrown down; the foreign matters being thus Repiirat- 
ed, the stiyxhnine remains in solution, with a portion ofcolmiring matter, and 
sometimes an excess of acetate of lead. Separate the lead by smlphyrrltecl hydrogen, 
filtrate it, and boil with magnesia, which will unite with the acetic acid, and prccl- 
, pitate .the strychnine. Wash the precipi.tate in cold, water, redissoive i |. m alcohol, 
to separate the excess of miignesia, and by evaporating the alcohol, the strychniiie 
-is obtained in a state of purity. ,|f it be still not perfectly white, it must he redis- 
ftolved in acetic or hydmcMori^ |t1d,, and reprecipitated’ liy means of magnesia;* 
To prepare the alcoholic extf^, the Kux Vomica mmt be rasped and exhausted 
by repeated marerations in alcohol, which mmt then be evaporated ; a prociw the 
tediousness of which can only be duly appreciated by Ihoift who haw tried it^ and 
which it WM my object to avoi4 





VI, — Pi^oeeedingB of the Asiatic Society. 

Wednemhij Erming^ ^ih January ^ 1833 . 

Tlie Henlile Sir Edward Ryaa, President, in tlie cliair- 

After reading llie Frneeedings of tlie last regular meeting and of the 
special meeting of the IMh December, tlie Society proceeded to ballot for 
the officers of tlie ensuing year, when Sir C. T. Metcalfe, Bart., Sir John 
Franks, and the Rev. PriEci|>al Mill were elected Vice-Presidents. 

Mr. James Friasep m*as urmnimously elected Secretary, 

The Rev. Dr, Carey, Mr, J. Calder, Mr, J. Tyfcler, Rev. Mr, Proctor, 
Baboo Ram Comiil Sen, Mr. J* li Colvin, Mr. D, Hare, and Dr. J, Peai^son, 
were eletded Afembers of the Committee of Papers. 

Mr. Clemishaw ami Baboo Iladhacaiit Deb, proposed aj the last meeting, 
were eletded Members. 

The How'ble Sir R. W, Horton, Governor of Ceylon, proposed at the 
last meeting by Mr. Wilson, stcfudecl by Mr. J. l^insep, was upon the 
favourable report cif the Committee of Papers, unanimoudj elected an 
Honorary Member. 

Sir Benjamin Malkin, Recorder of Penang, was proposed by the Pre- 
sident, seconded hf Mr. Pnnsep, mi Honorary Member, and referred to 

the Coniiuiittw of Papem. ^ 
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Upon tlie leporfc of tlie ■■■‘NHiive S6eretar)% that since the retiremeiit of 
Mr. Colebrooke^ in the year 1B30, from the office of Agent to the Society 
in England^ no new appointment had taken place ; it was resolved^ that a 
letter be written to Mr. -.Wiison, requesting him to ^let as Agent, and to 
take charge of any property or money heiongirig to tlie Society in England. 

Upon the suggestion of the Secretary, It was rescdved, that an extract from 
the Proceedings of this Society^ containing the Address presented to Mr. H. 
H. Wilson, by the Society, m the occasion of his departure from India, and 
his reply, be printed to accompany the Seventeenth Vi>lume of Researches, 
just published under his superintendence. ■ 

Read a letter from H, M, Parker, Esq. Officiating Secretary to Govern*, 
ment, announcing, that Government had complied with the appiieatiwi for 
fclght to England of 100 copies of the Seventeenth Volume of the 'Researches. 

The accounts of the past year were submitted, exhibiting the following 
Balance in the Society's favor on the 31st December, 1,832. 


Py Balance on the 1st May, 1 1,243 
By Collections to the 3lst ■ 

Dec. since paid in to 
Mackiiitosli & Co. .... -6,131 
By Legacy of £'2000, left 
by Wlliof tbeiateC.K. 

Bruce, with interest, reed. 


FAVMENTS. 

3 To Cash dmvri from Mac- 
kiiito-sh & Co. since Ist 

May,. 5,625 1111 

1 0 To Purchase of Oort Loan, 

Es. 25,000, lodged with 
the Go¥t. Agents, .... 25,386 14 2 
Balance with Mackintosh 


: ' from Cruttenden & Co. 25,03.f 0 0 and Co.. 1 1,397 12 4 ' 

, 42,410 6 7 42,410 ' 6- 7 

The Balance 11,397 12 6 is unfortunately involved in the failure of Messrs. 
Mackintosh and Co. 

The sums due by the Society are as follows ; 

To the Military Orphan Press, for Seventeenth Volume of Re- 
searches, ...... . 4,286 14 e 

Mr. J» Prinsep^s Bill, for Plates of the Physical Transactions, Pionse 

Repairs, &c., passed by the Committee of Papers, 1,023 15 1 

Establishment for December, and sundries, 249- 0 0 

mat, Rs. 5,559 13 1 

Jimimiy that the aceoimts he referred to the Committee of Papers, to 
determine upon the best mode of liquidating the present demands. 

Musetm. 

I. Mmd a letter from the Private Secretary to the Right Hon'Me Sir 
R. W. Horton, forwarding two antique coiiil for examination. 

9, Three small Buddha images, presented by Baboo Ram Comul Sea, 
in the name of Mr. Wilson. 

3. Specimens of Coal from the KasynTiills, presented by Mr. Cracrofl. 

Some hundred naaunds of this Coal have lately been sent on trial to the Calciiltt 
Mint, where it has been found of a quality far superior to any from the Burdwaa 
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Collieries, for Engine and Reverberatory furnaces, in tbe ratio of 5 to 4, The 
composition of the Coal tried at the Assay Office, was, 

Volatile matter or gas, 38.5 

. Carbon or coke, 60,7 

Earthy impurities or ash, . . 0.8 

100.0 

The ash is wonderfully small : specihc gravity of the Coal 1.275. 

4. Specimens of the Sandstone of Sikrigali, with vegetable impressioKs 
of ferns, &c. l)y Dr. Laiigstaff. 

to correspond with that from Chira Punji with vege- 
This rock forms the bluff termination of the ridge immediately 
the river; below It, and I believe interstra titled with it, is the perfectly 


The sandstone appears 
table remains, 
adjoining 

horizontal stratiun of siiicious schist with impressions of ferns and mosses, and 

apparently the remains of shells. 

“ In the .same situation are blocks of the hornblende rock, and basalt, abounding 
from Monghyr to Hajmaha!. Although tlie trap formation is contiguous to the 
sandstone, the latter does rK>t seem to have undergone any disturbance of its hori- 
zontal position, which would argue its formation to be more recent than the trap.*’ 

5, A letter from Dr. Spilsbury, announcing the dispatch of a specimen of 
fossil bone from Jabalpur. 

Library. 

A copy of his work on the Muhammedan Law of Inheritance,” present- 
ed by M. B. E. .Baillie, Esq. , . 

Ditto, of the 2nd edition of Wilson's Sanscrit and English Dictionary, by 
the author. 

Emd a letter from Bnrnouf, the Secretary, forwarding the follow-. 
ing works from the Asiatic Sinriety of Paris : 

Bnrnouf s \endiikd Sadi, parts 5th to 9th. 

Cassin,*— Almsnach Fhllanlhropicpie, 1 voL 

Levassseur and Riitz,— Tiilikaii d’Ekineas Vocaux derEcritare Chinoise. 

BrosMt ileune,““CI«t>iiiqiie Geoxpenne, I vol. 

Deslongchamp's Maiuva Dbrnrina Sastra, 3rd part. 

A. L. Chezy’s Sacoiiniala, I vol. 

The following Books from the Biwik-sellera* 

Niebuhris History; of Rome, 2fMi voL‘ 

Lardiieris Cabinet Cy do|>eiiia the Unitwl States, vol 

LUemry. 

A Paper on the Origin and Classification of the MIBtaary Tribes of Nipal, 
by B. H. Hodgson, E»f|. 

A Note by the mmm geatleman, on the Law and Legal Practice of Nipal, 
in matters of adulteiy or mimmtim between a Hindoo aasid an outcast. 

Moi» m tkt Ceyim % ike Seeretmy. 

The two coins tnmsiioitted livilia Ezcellency,. the 'Governor, of. Cey-, 
Ion, belong to the cltsa descjffcd by Mr* Wilson, in the seventeenth 
vokme of the Researches, and' depicted in Bate ¥. ignre 109 to 11 ^,, 
which are slated, like the f tesent coins, to have been found by Colonel 
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Mackenzie at Dipaldinna. No. 3, according almost exactly witli the pre- 
sent copper coin, ‘Ms a ■drawing of one foimcl at Kandya in Cejdoa/* 

Mr. Wilson does not attempt to explain them fnrtlier, tlian they 
eTidently belong to a Hindoo dynasty, either on tiie island of Ceylon, 
or la the south of the peninsnla. The letters are distinctly Hindi in 
all, although it is dhficuit to make out their purport. The word Bfi' 
is also evident in all of them*.: 

; Descripiim, 

No. 1 . A gold coin, weighing 60 grains. 

Obverse, A male figure, ^ seated in the Indian manner, with dkoti 
Left hand raised, and face looking to the left : on the 
. . side, the Nagari characters m:> Sri Lfmlmmar? 

Reverse, A. rude standing figure, with a flowing rolie, right hand 
extended over t*.vo emblems ^ t 

Left hand supporting a c.rDWTi or globe r Beiieatli a scroll, with cir- 
cles or fiowers on the right. ■■ 

No. 2. A copper coin, very similar, but more rude. The inscrip- 
. tionon the obverse is, Sri p npa d y m tk? 

On the reverse, the standing figure as before. 

In Davy’s Ceylon, page 245, will ne found a drawing of an antique gold 
coin, called a Dambadinia Rliatra (r/iu/re, gold), which was found in the 
neighbourhood of Darnbadinia, in the Seven Kories, a place of royal resi- 
dence (no doubt identical with Dipaldinna of Col. Mackenzie.) The 
drawing of this coin is precisely similar to those of Plate V. and to the 
one now before the Society,- and so is the copper coin alluded to by Davy 
as the Darnbadinia chaliy fchaify, means copper.) 

Davy does not seem to have comprehended cither the device or the 
characters on his coin, for he has reversed the engraving of the side 
bearing the inscription, and he supposes both to be mere hieroglyphics. 
To an eye accustomed to such objects, however, the standing and sitting 
figures are very evident, as '-are the Nagari characters, although their 
purport is not so clear ; indeed, of the half dozen, to which we can 
now refer, no two seem to bear the same name, nor are we acquainted 
sufficiently with the ancient history of Ceylon, to he able to fill up the 
doubtful names on the coins from any well certified list of princes of the 
Hindd dynasties in Ceylon of the SooreU'-wame for SurJ^bamf) race* 

VIL — Mkceiimeom* 

h^Met’-sprinp ui Pmhete, C. Betts, Esq. 

As a correspodeut of the Jmrmi is'desirousipf knowing the iocalitics of any hot- 
spring® taet with in Imik, ^ I beg to put on record this notice of one hmd by aie 
in the fiver Daaiuda,_ neS^'.the Tdntotya village, and about six miles distant from thi^, 
Pachete Mils. lu'the cold season, when the river is very low the tliermomeier phmg- 
ed into it rose to Farh» lie spring is slightly chalybeate. 



Miscellaneous. 


^.-^Mjctraordinary Bamjan Tree at Kuiom Nagtij Hally ^ near Bhmma Nat Jc Broog 
iu the ierritory of Mysore, 

Tliis tree assumes to ihe ^ravel!er^s eye the appearance of a very beautiful grove, 
which in reality it is. 

The centre tree is abotit fifty or skty feet in 
of seventy-six yards in one direction. 

BOW dependent from, or nitlier supporting 
to one huiidreti and twenty-one^ 
on all sides vast branchej 


height, and its branches cover an area 
and eighty-eight in the other, while the drops 
ig, its gigantic branches, amount in number 
of wliicli some are of enormous size. Tlie place 
!, broken off, which have been evidently once con- 
nected with thirty trees, now disunited from the centre stock; but the original con- 
nexion can still be siilSckmtIy traced to render unnecessary the testimony -of the" 
villagers,, wlio, state .that they an.d their fathers have been in the habit of disuniting' 
these trees by separating the intermediate parts for the construction of solid cart 
wheels, for wfiich, from their size, they are well suited. On measuring the trans- 
verse diameters of the wiiolc area, they were found to contain more than 100 yards 
each way. This single tree thus affording a circle of foliage and shade exceeding 
300 English yards in circumference. 

3 .— qfike SUkei €oal Mines. 

My, James Stark discovered, early in 1815, some coal mines on the lower hills of 
Silhet, and worked them .sufficiently deep to send down samples to the Government 
through Mr. Dm-osia. By directions from I\lr. A. Trotter, then Secretary, Public De- 
partment, about 50 mauiuls were sent to the foundery in Fort William, the same 
quantity to the gim-carriage yard at Cu.ssipore, and an equal quantity was tried in 
the Mint, as also 25 maunds at Mr. Jessop’s. The reports on these samples proving 
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VIIL— Pro^rm of European Smenee, 

. 'BUAmCAh ASraOKOMY. 

Under ti.is head may be comprehended all proceediuirs intended to t,r!„ 
better aopmmtcd with the phenomena of the heavenly bodies through the mll“’ 

o ohservatmn and experiment :-the labours ofa.,tr„„.„ners i„ their obsenato^ 
the construction of new instramenta; of new tables to facilitate calculation " oJ 
new maps of the hearena. &c. to which may he added pendulum experiments and 
the various geodetical operations on a grand scale, destined to the determinatio! 
of the earth s figure. Of the latter branch of our subject, we have on a former oc 
casion taken a cuwry review, adverting to the survey now in progress i„ our own 
neighbourhood. In our last number also we anticipated the present notice Lt 
aerting an abstract of the contents of the new .Xauticai -Umanac, which itself mal' 
he progri^s of astronomical science, by the new wants that it is found nfer^ 
to SI pply to he practical a.stronomer to save the waste of his time in intricate cd 
eulations. M e will now advert to the increased means set at work in the world for 
the pursuit of this noble and heart expanding-study, taking as our guide the alnS 
reports of the pres.dmt of the Astronomical Society : for in the preLt dav, th^ 
to the Mstomaticilirimoa of the sciences among their proper societies ioW 
tioii on each separate hmach can be obtemecl at once without spending nmchtimt 
in searching through scattered notices in journals of general sciLe. ^ 

Mr. Sooth, in his address on the anniversary of Fcbruaiy, IS.'io" congratulaf^t 
the ,^ie^ on Ae prosperous appearance of the astronomical horiaon. ''lie sttri 
bated with justice to the influence of the institution over which he presided s pm 
of foe unusual activity prevalent, as well abroad as at home, in prosecuting olL 
vatious, and m perfecting foe theories and tables of celestial phenomena 

rt observatories endowed by 

foe Bntish Government : one at foe Cape of Good Hope, under the Rev. Mr FaZ 
tows; the other, the Paramatta Obsen-atoiy, originally founded fay Sir Thomas 
BaiSBANE m New Sonth W ales, now converted into a permanent public inslita- 
tion. The East India Company had been equally active ; they had remodelled their 
obseiratoy at Madras, furnishing it with new instruments and appointing to the charge 
of them Mr. Tatlok, an experienced astronomer from the Greenwich Observa- 
w V •, ? ^ before been made to found an observatory at Bombay which 

Wfail«l through foe bad management of the astronomer nominated tee lt 
foe anmver^ry of last February, the same illustrious president noticed the founds- 
ttou of anther observatory by foe Company, in foe Island of St. Helena, under foe 
etoge of Mr. Johnson : mdpariyatm, foe British Government luul presented a 
feet transit, by Troughton. and other valuable instruments to foe !,Z! Z k 
sei^^ofM. Dab AWE. on foe Mand of Mauritius, whither also a nuiber^of ex' 
cellent msfonments had been carried by Captain L,,oy», Surveyor General to foe 
colony. Monsieur Dabadie’s observations 'on the Comet of Tuan n i 

foms of gre« practical imporW, such as th^ of foe re^ T* 
horfarm nforht hem h» . 7,, r “ ‘ *^efractit>n on foe oceaak 

mmm, rmgnt here be more successfully investigated than any where dse. 

m 
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Captain Kixg, K, N. also h mentioned as proceeding to New South Wales, pro- 
vided with superior instruments for his own use. 

Here is a goodly list of the astronomical emissaries "from- our own: island, and 
yet it is doubtless full of omissions : for the amateurs must be more numer- 
ous in this than in any other science. Nothing of course, was yet known in Eng- 
land of the appointment of Captain Hebbert as astronomer' to 'the King of Gude. 
From the magnificence cunspicuous in all oriental undertakings, we may safely 
prognosticate, timt tiio Lucknow Observatory will become a richly endowed esta- 
blishment, if the life of the founder be spared to complete it. ■ We cannot pause to 
follow the list of illustrious observers enumerated in Great Britain itself, .at Cam- 
bridge, Dublin, Greenwich, Kew, London, and Edinburgh : nor of those on the ' con- 
tinent, where the activity of the new observatories of Brussels,. .Cadiz, Cnicow, .and 
Ganera, are stated to be already rivalling the older establishments, of Paris, Berlin, 
Moscow, Florence, and Vienna. Now let us see what has been -produced at these rival 
observatories, for that is the best way to Judge of their relative .-and positive merits. 

The Gnsienwich Observatory has lately issued a catalogue oi 72^ stars: selected and 
reduced from the cutaiogiie formerly published by the Astronomical Society. This 
fundamental catalogue has noiv reached a degree of accuracy, unexampled in astro- 
nomical history, and bids fair to preserve the credit of “ the British Catalogue"* of 
the good old times of Flamsieao. 

The Paris Ob.'»efwatory seems tii have been dormant for a long time. A new 
transit and a splenditl ei|uatoriaI by Onmhcy have once more set it in activity, and 
an excellent rule of the In.'^tiiute has imposed upon the superintendent the necessity 
of never being irmre than a }'ear behind hand in publishing the results of his labours. 

Professor Bessel has been employed upon pendulum investigations, and has come 
to the morlifydng conclusion, that the corrections employed by British experimen- 
talists are by no means correct ! Mr. Franxih Baily also has. demonstrated the. ex- 
istence of certain imperfections in the apparatus which point .o-ut the necessity of 
fresh Inquiries before the standards of weights and measures, upon which such, care 
has already lifcn sptmt, can he considered as liuallj settled \ 

Professor Ek«e hits entilied himself as much to the gratitude of astronomers ' in. 
general, a8tf.> the medal »o justly awarded him by the Astronomical Society, for the 
Berlm Mpkemetkj vhkh hears liis name. While the Nautical .Almanac has hem 
gradually retrograding, and the Cmmkmme ies stationary, the Berlin Almanac 

has suddenly stept inailmnce of both, and so full are its contents, and so excdleat its 
arrangement, that, ns Mr. Sooth says, ** with it an observatory scarcely wants a sin- 
gle book ; without it, every oned’ The mnv Nautical Almanac will be one of the 
fruits for which %m are indebted to Excki’s example, and we hope it- may prove, 
according to the Fftoldenfa promlw, lis superior to Bkcee’s, as Enckb’s is now 
superior to iV* 

The Royal Academy »l Berlin has carried into complete elect its plan for a mi- 
nute survey of the heiiven, and for the fonnation of a new set of celestial charts. 
Three portions of tills tpfful and raliiabte undertaking are already published : viz^ 
the loth hour in AR by professor G'Obel of Coburg, the 14lh hour by the Rev. T. d, 
Hussey of Chklebiiwt, tnd the 18th hour by Fadre Giovakhi Ingeirami of 
Florence, and M. Capocci of Naples, TIse catalogmw coataia a list of all the stars 
(reduced to the year IS#©) witiiini 15® of the equator down to the lOth magnitude: 
and when complete, will be a most vtliialilt acquisition 'tewthe pnactlctl astroaoinw* ■ 
Of the kbomreof one member of our own Royal Observatory^ wo must take 
review : we afiude to those of Mr. Rich arbson oi the emiim^ qf '5^,, ' 
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In extracting for this purpose -tlie /words of Mr, South’s address on presenting 
tbe autlior witii tlie gold medal^ we are in fact gi^ng a most luminous and infer- 
esting review of llie liistory of tliis subject, so closely connected with tlie demon-. 
stration of the Copernican system.' . 

Three hundred yearsbave now elapsed since Copeenicits proposed to thcnrorhi 
that system which hears his name; and if we except the labours of Tycho Beahb^ 
who, besides a catalogue of 800 stars, made attempts to determine the altitude of 
the pole-star at different seasons of the year, little was done by pructifal observa* 
tion to support or refute the ideas of Copeekicus till the tin^e of Ci alileo. Ob- 
servations of the eclipses of Jupiter’s satellites induced him to propose them as a 
means of determining differences of longitude, v'hilst his discoveiy of ihe plmnes of 
removed a serious objection to the truth of the CopemiCHii system, and 
which CoPEKNicES himself predicted w'ould be removed, though he luid not llte 
means of doing so himself. About the year 1665, Huygens, by his invention of 
the pendulum clock, gave to astronomical observations an accuracy hitherto un- 
known ; and Cassini, by means of the excellent glasses of Campani, accumulated 
avast mass of observations of the eclipses of Jupiter’s satellites, ami deduced from 
them tables whereby astronomers could predict their occurrence. 

“ Notwithstanding the powerful arguments advanced in its fevour, the 
Copemican hypothesis was not generally embraced ; form the year 166SI, nearly 
a century and a half subsequent to its promulgation by Cop een lets, even the 
celebrated Hook, to use his own words, * would not absolutely declare for 
it*.* To settle the matter, therefore, this extraordinary man, feeling tbal 
the instruments of Tycho, although magnificent beyond all others, were, 
from the nature of their construction, and from their being unprovided 
with telescopic sights, incompetent to detect minute alterations of s-idereal 
positions, and knowing that the laws which governed refraction were so little un- 
derstoodf as to render all observations in which that element was rnatenfilly io- 
volved, liable to errors greater probably than the quantifies he was m search of, 
invented the zenith sector. It was erected at Gresham College, and conHisted of a 
telescope, 36 feet long, a divided arc, and a piamb-line. The star Kelectecl hr obsen*a- 
tion, and with reference to which, indeed, liis instrument was entirely construct- 
ed, was one which passed within two or three minutes of the zeai|li of Greslwm 
College ; it was visible in the day-time throughout the year, and was j IJraemm : by 
observing its zenith distance when the earth w'as in opposite points of her orbit, he 
found he erroneously concluded) a sensible parallax, amounting to about 20 
seconds, and, consequently, determined that the Coperniean system was the true 
onet. 

la the mean time, the eclipses of thanks to the fmililm of 

.predicting them, afforded by Cassini’s tables, had been assiduously observed • anil 
in the year 1675, the discordances found between the predicted mi the observed 
echpsi^ enabled the celebrated .Hobmeb to demonstrate that light vtas not Inaianta- 
...neously propagated, and that the . discordances between the tables and the observa- 
tions might be considered as the measure of its velocity. 

* The year of Roemer s discovery was further marked by another epoch in 
tiomical history, namely, the foundation of the loyal Observatory. Feamrteajd, 

^ An attempt to prove the motion of the earth from observations made civ Robeet 
Hooke, F. R. S. pp. 5 and 7. ^ . 

f Idem, pp. 10 and 11, 
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witli tiis mural qiairawtj detected a cliaage of place in tlie pole-star,- amounting to 
35, 40, or 45 seconds, atlributec! it to parallax, and r^arded it as confirmatory of 
Hook’s discorery. Indeed, the obsermtions of Hook, as 'well as of those wbo 
preceded him, althowirh nominally in search of parallax, had for their object little 
else than the confirmation or yerification of the Copernican system ; and this arriv- 
ed at, there seems to have been but little disposition to repeat' them, 

Henre it was that the brilliant discoveries of Nkwton. baring placed the accuracy 
of the Coperiiifun system beyond all possibility of doubt, the investigation' of 
parallax \ms not resumed till the latter end of November, in the year 1725, at 
which time AIolynbux erected his 24-feet zenith sector, ..by Hkaham, in hisob- 
serratory at Kew*. Min the 3fd of December, yBrmmis was, for the first time, 
observed ns it pa*isef| near the zenith, and its situation carefully taken with the 
iBStfiiiueut ; anil again, mi the 5th, 11th, and 12th, when, no material change in 
the star’s phice luiring hwn detected, further observations seemed needless, since it 
was a time of the year when no sensible alteration of parallax could soon be ex- 
pected.* Bbaolky, however, being on a visit to his friend Molyneux, was 
* tempted by curiosity to repeat the observation on the 17th, and perceived the 
star pass a little nmvt sfeitherly than wdien it had been observed before :* suspect- 
ing that the ap|)itiTat eliaivre of place might be owing to erroneous observation, it 
was observed airain on tlie 20th, and he found the star still farther south than in the 
preceding observations. This sensible alteration surprised himself and Molyneux, 
in as miicii as it was the contrary way from which it would have been, had it pro- 
ceeded from m annual parallax of the star ; but being incapable of accounting for 
it by want of exactness in the observations, and having no notion of any other 
cause from which such apfmrent motion could proceed, they suspected that some 
change in the inaterials of the instriiiiient itself might have occasioned it . Under 
this apprehimsion, they remained some time, hut being at length fully convinced, by 
repeated trials, of the great exactnesss of the instrument, and finding, by the gra- 
dual increase of the star’s distance froiia the pole, that there must be some regular 
cause which prodaced it, they examined nicely at the time of each observation how 
much It was ; and akml the beginningof March,1726, the star was found to be 20" 
more southerly than at the time of the first observation. It now, indeed, seemed 
to have arrived at its utmost limit southward 5 for in several observations miide 
about this time, no sensible difference could he detected in its situation. By the 
middle of April, It appeared to he rettiming towards the north, and about the he- 
glnning of dime, H passed at the same distance from the zenith as it had done in 
December, when it wm first observed. From the. quick change in the star’s de- 
cHnalion about this time (It increasing a second in three days), they concluded that 
it would now proceed northirard, as it before had gone southward of its present 
situation ; and It happened as was conjectured 5 for it continued to move north- 
ward till September following, when it again became stationary, heing then near 
20 " more northerly tlmn in June, and no less than 30^' more northerly than it had 
been in March- From Septemher, it sreiurned towards the south, tUl it arrived, in 
December, at the very same silualion It had been at that time twelve months, al^, 
lowing for the diffier«c» of toliaatfon * on acooutd; of the pwession of too 
equinox/ 

** Such is a brief history of the Kew obaermtions ; commenced, indeed, for the 
&teriiii«»t»» of msibte parallax, but whiA, as stfibsequendy in the hands' of 
^ Fhilotophical fmmtrnm, vol W 6^- 1 
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SCHBL, led to a very different result. In reading it, we are at a loss wlietlier most 
to admire the mode in which the observations were conducted, or the modest un- 
assuming manner in which they are recorded : no possible source of error is allow- 
ed to pass without the most rigid examinatlon—no theory suffered to embarrass 
the observers in their observations ; the slightest anomaly became the subject of 
suspicion, till in presumed anomaly was found the most perfect regularity. 

“That observations so conducted, leading to results so unexpected, could be aban- 
doned till the law which governed them should be unfolded, was impossible. But 
Beadley rejected all Inquiries into the cause til! the effects were accurately deter- 
mined; and feeling that the apparent motion was obtained by observations onlv of 
one year--by cme instrument— and by one star,— lie erected at IVanstead, aided by 
his frieiKl Graham, on the 19th of August, 1727, his zenith sector of 12§ feet 
focus, formed, indeed, upon the same general plan of MotyxEUX's, blit ftirnished 
with a divided arc of 6| degrees on each side of the zenith point, for the purpose 
of enabling him to ascertain, by direct obsfTvation, whether other stars than y 
Bmemis wouid be similarly affected. The instrument’s situation, when adjusted 
‘might be securely depended upon to half u second,’ and its telescope could be 
directed to ‘ not less than 12 stars, bright enough to be seen in the day-time ’ 
throughout the year : the same changes were observed as had been previously de- 
tected wiih Molyneux’s instrument. Indexible, however, in his resolution not 
to generalise till sufficient means were collected to lead him to a * probably just 
conclusion,’ the year of probation was suffered to be completed before ‘ the ob- 
sen'atinns were examined and compared:’ it was that he satisfied himself of 
the general laws of the phenomena, and i/ien, mid not tUi then, did he endeavour 
to find out their cause. Convinced that the apparent motion of the stars which 
he had observed was not owing to nutation-persuaded, that a change in the 
direction of the plumb-line with which the instrument was rectified was" insuffici- 
ent to have occasioned it and having appealed unsnccessfuiiv to refraction —he 
perceived, ‘ that if light was propagated in time, the apparent place of a fixed object 
would not be the same when the eye is at rest, as when it is moving In any other 
direction than that of the line passing through the eye and the object ; and that 
when the eye is movmg m different directions, the apparent place of the object 
would be ddlerent.’ He therefore amiuimccd his discovery in these words : ‘ That 
all the phenomena proceeded from the progressive motion of light and the earth’s 
annua! motion in its orbit,’ or, as he afterwards called it, aberration of light. 

But he who determined its existence determined also its constant, and fixcd’it 
at 20 ; giving ns, therefore, the interval of time in which light travels from the 
sun to the earth, as eight minutes and seven seconds, dilfering from that deduced 
y osMBn nearly three minutes of time, a circumstance not at all to the discre- 
dit of Roemeb, considering the imperfect knowledge of the theorv of Jmitef’s 
satellites at the time he made his important discovery. 

“The ob^rvations, however, which led Bbaduey to the discovery of aberration 
and to the determination of its constant, being as yet unpublished, have given rise 
to MS naations certainly ungenerous, and probably unjust. Impelled by more ho- 
nourable feelings, our illustrious associate Bessei,, alluding to the observations of 
BaADiBY when the sector was removed to Greenwich, says* 

C^terim Beabelii obfermimm WanateetdUmee iiierari posmii hstetoru ma- 
% fmm mdmn, tempme, ob$er&aim sint in gui&m aiwrgiimd 

^ FuadEmeiita Astfouomiai, p. 124 . 
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contrariafvsruni $igna ; qua lU camd^ ef propter ohservatiomm prmtanfiam, opta--’ 

Mle esset reperire ip.w Bradleu autof/mpka.* It will, therefore, be highly grate- 
ful to him, and to astronomers in general, to be informed from this chair, that the 
manuscripts of the Wanstead observations are found!— that to the honour of the 
University of Oxford, twenty-three sheets of them are already printed ; and that 
the volume will he presented to the public with as little delay as possible, under 
the superintendmicp of Professor Rigaud. 

Till within tlw.*se few years, the constant, as determined by Bradley, was uni- 
versally emfdoyecl in all our astronomical reductions ; recently, however, astrono- 
mers have re-in vestigsited it Delambre, from the eclipses of Jupiter* r satellites 
regards it 20^', 2'*^* Bessel, from Bradley*s Obsenmtions made at the Royal Ob- 
sert-atory, after he was appointed Astronomer Royal, has deduced for the con- 
stant 20", dB. Linbexau, by comparisons of Bradley’s, Maskelyke’s, 

Bessel's, arnl Poxo’s observatlousof Polaris^ has obtained for it 20", 61. Brink- ' 

LEY, from his own ob'^crvutions, considers it as 20", 37. Whilst Strove, by his 
obi-crvations, drawls almost the same inference, namely 20", 35. 

Such were the results most entitled to our confidence, when Mr. Richardson-, 
in the hours allotted to him for repose or recreation, undertook those labours 
which form the subject of our present consideration, and of which the following is 
a brief outline. A second mural circle by Jones, after the model of that of 
Troughton’s. having been erected at the Royal Observatory, in the April of 1825, 
correspondingobservatioos with the two instruments were carried on simultaneous- 
ly ; they were confined, indeed to a few stars, but every precaution to render them 
as accurate m possible was adopted. Tims, the index error of each instrument was 
ascertained by iibserving the same star alternately, by direct vision and reflection ; 
each pair, tlierefore, giving to its respective instrument one horizontal point per- 
fectly independent of astronomical tables, the final accuracy of the determination of 
the index error being directly as the number of pairs observed. Throughout the 
observations, the place of each star was arrived at by reference to the six micros- # 
copes of each circle ; care also being taken to equalise, as nearly as possible, the tem* 
perature of the observatory with tliat of the external air, so that errors to any exr 
tent, arising from partial expansions or erroneous divisions of the instrument, were 
effectually excluded. 

. From such unexceptionable data, fourteen stars were selected by Mr. Rich ard*- 
SON as the fittest for his purpose, being those the least affected by refraction, and the 
most affected by aberration, so that the errors of observation might have 'the mi- 
nimum infiijeiiw upon the results. Upwards of 4006 observations he separately 
discussed, and in no instance was the actual aberration of each observed star less 
than 14" ; amt the conclusion to which he has arrived is, from Trooghton’s cir- 
cle, that the Constant of Aberration Is 20", 505 ; whilst by Jones’s, it is 20", 502, 
the one differing froai the other but three-thousandths of a second. 

“ Hook, in searching for parallax, was misled by his instrument* Bradley, in 
detecting it was unsuccessful, but discovered aberration. Hook’s instrument was 
the work of Ms own hands ; Bradley’s was the work of Graham. Sensible that 
much of his astronomical glory was referable to the awuracyofhis instrument, 
the amateur astronomer of Wanstead was ever ready to acknowledge i| ; and When ;i 

w© consider that one hundred yesw’ impioveinent in astronomical maaipul^ons 
can alter the constant of aberration as determined by him but one half second, we ^ 

are almoit led to exclaim * gmndo uHum invenlemm par&n f 
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« Our Obaham is amongst tis ; to him we are indebted for the instruments with 
which results thus important ha^e been obtained, and also for the mode of using 
tfeem, Ilirougb which the raaximem of accuracy has been acquired. One of them, 
•was made with his own hands, the other under his direction ; and it is not too 
much to sav, that the disciple has shewn himscdf worthy of his master* The bene- 
fits which EnwARt? TROUGHroN has conferred on science are too well known to 
need enumeration. His Majesty the King of Denmark, not insensible to the im- 
portance of science, and feeling that for much of the accuracy to %vhich astronomy 
and na\’'igation have arrived, we are indebted to the genius of our revered member,^ 
has recently acknowledged his gratitude to him, by the prescntatioii of his gold 
medal, inscribed with the word ‘ Mbeito.* Never Wii& inscription more appropri- 
ate. May he live long to enjoy this token of respect ! alike honourable to himself 
and to the princely feelings of its royal donor. 

On looking over the constant as determined by each star, nothing definitive, as 
Mr. Richarbson justly observes, can be concluded, as to whether light emitted 
from different stars is propagated to us with different degrees of velocity ; the idea 
Is not irrational, but its validity future astronomers must detennine.*'* 

Before concluding our imperfect sketch of what have been the labours of astro- 
nomers in Europe, we must not overlook the works of our countiyunen in the East. 
The fiiadras Obsen’atory has been newly modelled, it is true ; but in its olden state, 
under the indefatigable Golbinoham, it was turned to the best purpose, as is proved 
by the creditable volumes published from time to time under great di.sadvantage 
from the want of a good printing establishment. A volume of the observations in 
1831 is just announced to the public, and we know that they have been reduced and 
arranged with great care by Mr. Taylor, who, although now commencing a new 
career with more powerful and perfect means at his command, knows how to ap- 
preciate the talents and care of his able predecessor. 

Among the deaths of eminent astronomers noticed at the last annual meeting 
were those of the Rev. F! Fallows, late astronomer at the Cape of Good Hope ; Capt. 
Fo^^teb, R. N ; — M. Pons of Marlia, and the Abbe Gbegoire. Mr. Fallows was 
appointed to the Cape early in 1821, and he reached it in the 12th August. 

** His first undertaking was an approximate catalogue of 275 principal stars, pub- 
lished in the Phil. Trans. 1824. From the description of the instruments employ- 
ed, it will be seen, that they were of a verj? humble description, viz. a portable tran- 
sit of only twenty inches focal length, and a veiy indifferent altitude and azimuth 
instrument by Ramsden, ill divided, and unstable in its adjustments, being indeed 
originally constructed as an equatorial. It is probable that the length of time 
which ransi necessarily elapse between the design and completion of a first-rate ob- 
»rratory, in a foreign station, was not fully taken in to account, either by the 
Gbremment or the astronomer, otherwise the teraporaiy instruments would, doubt- 
lew have been of a very different class. The plan of the observatory was received 
by Mr. Fallows in the latter part of 1825, and he immediately proceeded to carry 
It into effect. A site was selected about three miles from Cape Town, and Mr. Fal- 
LOirs lived in a tent on the spot, to determine the lines of the biiildiog and to super- 
intend the workmen. The foundations were dug out before the clerk of the works 
arrived to relieve him from this task. 

the beginning of 1S29', the transit and mural circle were fixed in their places, 
and we might now have anricipated a season of enjoyment for the Cape astronomer^ 
but for some cause hitherto unexplained, the circle to which he had looked forward 
with pride and exiiltatioE proved for a long time a source of bitter unetsiatts. Some 
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part of dooMless be attrlboted totU sbaltered state ^ftU obseryert 

healtb ; but tlie fact, that ' the index error of two opposite microscopes was ever 
variable in different parts of the instrument, while with three micmscopes, at 120® 
distance from each other, or with the whole six, the index error w^as nearly edn- 
staat/ was siiffiefenti? startling to harrass a person of less sanguine and zealous 
temper. Finally, Mr. Fallows was of opinion, that some permanent injury had been 
received by the circle and axis, from a fail which the package received whilst it was 
removing from the hold of the ship at the time of landing, but that the mean of the 
six microscopes might be fully depemled upon, since high and low stars, when ob- 
served directly and by redexitm, gave the same position of tbe horizontal point. 
Before he had come to this conclusion, which seems to have been some time in the 
middle of 1830, sickness deprived him of the services of his assistant, Capt. Roivalo 
m& Mr. Fallows was left, unaided, to do the bent he might with a transit and mural 
circle. He was relieved from this <lifficulty by the affection and intelligence of Mrs. 
Fallows, who offered to undertake the circle observations while he was engaged with 
the transit, a veiy little instruction sufficed to render her perfectly competent for this 
task : and the Cape astronomer had like Hevelxus, the pleasure of finding his best 
assistant in the partner of his affections. Some of his letters, written at this time 
express a strong hojw and confidence that he should at length be able to justify the 
high expectations which had been formed of the observatory, and that his work 
would bear a comparison in accuracy, though not in extent, with that of any other 
establishment. 

But the labours of the obser^’aton.’ were too much for a constitution already 
much enfeebled by jirevious illness. He had suffered very severely from a coup de 
goleilj soon after his arrival at the Cape, while fi.xmg the small transit ; and besides 
some less serious roinpiaints, experienced a dangerous attack of scarlet fever in the 
summer of 1830, from which he seems never to have fully recovered. In the begin- 
ning of 1831, his healtb was visibly impaired, but he could not be induced to leave 
the observatory before the equinox. Towards the end of March, he became inca*- 
pable of struggling any longer with the disease, and went to Simonas Town ; but It 
was now too late, and he breathed his last on the 25feh July, 1831, in the forty-tiurd 
year of his .age.” 

Mr. T. Henobeson, well known as one of the most active and enlightened cuM-^ 
vators of astronomy, has been appointed to succeed Mr, Fallows, whih Mr. 
M»a»ows, as bis assistant. - , 

Captain Fostjsa ; known as the companion of Capt PAamTin his voyage to th# 
north pole) was unfortunately drowned while descending the Elvm* Chagres, in a 
canoe, towards his ship the Chanticleer, then lying at anchor. jHe had nearly com** 
pleted bis experimental voyage, the object of which was to swing Kateris convertible 
pendduin near the equator, and in various places in the southern hemisphere, p® 
had performed this task at fourteen different places, and had amassed a series of 
1017 obsen’-ations, arranged with such ^stom in printed rotors that there wiU 
be little difficulty in d%estiiif the results. 

M. Pons belonged to the observatory of Marseilles, where he became known ftom, 
his steady atteatioi to the dlscoveiy ni itometo 5 indeed in &e twinning of „|ds- ; 
career he wm at the head of an ol»ervalory al Cncca by Maria of Bopr- 
bon, with provision that he shonli receive ll§ dote imm the pwse|)r i 

every comet he m%hl dlitoW ! ^ ^ - ''\h 
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l.—Note m the Origin of the Kdla-Chakra and Adi-Bvddha Systems. 

Jfn Alex. Csoma de Koros. 

The peculiar religions system entitled the Kdia-Ckakra is stated, ge- 
nerally, to have been derived from Skambhaia,VL^ it is called in Sanscrit, 
(in Tibetan kle-/ibyung/' vnlgo ** d^-jung,’' signifying '' origin or 
source of happiness,’*) a fabulous country in the north, the capital of 
which was Cuiapa, a very splendid city, the residence of many illus- 
trious kings of Shambkaia, situated between about 45* and 50* north 
latitude, beyond the Situ or Jaxartes, where the increase of the day^, 
from the vernal equinox till the summer solstice amounted to 12 Indian 
hours, or 4 hours, 48 minutes, European reckonings 
The Kdk-€kukra was introduced into Central India in the last half of, 
the tenth century after Christ, and afterwards, Ti| Cashmfr, it found ' 
its way into Tibet ; where, In the fourteenth, fifteenth, and sixteenth can- ■ 
turies, several learned men, whose works are still extant in that country,/ 
published researches and eommentaries on the Kdiu-€kakm syste|n; ^ 
among these authors the most cdebmtcd m- fmon, or ButStom,; 
Khxtuf, or «KHAs-oaui mi Fabma Caxfo, who Hved respecjtively 
in the three centuries above-mentioned. 

Fa0M4 Caevo (on the 68th leaf of Ms Origin of (the Buddhistic) 
religion’* IChhos-Ihyung Cvi%h consisting of 189;, 

leaves,) thus describes the introdtastion c€ the Kdlu^Ckukm into, or afe. 
Ndmiu (or Ei'lvgt iblgions esteblishment in Central Indm)^' , 

and the doctrine wMdh it ‘ , 

** He (a eerlwn paffit/cattedTsiMr or C!^ri*ir) then mm# ^ Nuhudd ' i 
in CemtiM India, ($*- diri», orwulgb :H.) Havjhf'4e^gn^':-'’ 
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over tlie door of the Bihar the ten guardians (of the world), he wrote 
below them thus : 

He, that does not know the chief first Buddha, (Adi-Biiddha), 
knows not the circle of time. (Kdla-Cliakra, dus"k)i /ikhor-Io, in 
Tibetan^h) 

He, that does not know the circle of time, knows not the exact enu- 
meration of the divine attributes. 

He, that does not know the exact enumeration of the divine attri- 
butes, knows not the supreme intelligence (S. Vajra dkara jngdna, Tib. 
rdo-rje /^dsin-pahi ye-shes.) 

He, that does not know the supreme intelligence, knows not the 
Tantrica principles (Tantra YdnamJ 

He, that does not know the Tantrika principles, and all such, are 
wanderers in the orb of transmigrations, and are out of the way (or path) 
of the supreme triumphator (S. Bhagavchi Vajra dhaniy Tib. ^,chom- 
/dan-/idas rdo-rje ^dsin-pa.) 

Hierefore, Adi-Buddha (Tib. mchhog-gi dang-pohi Sangs-rgyas) 
must be taught by every true ^Lama (S. Guru, a superior teacher, 
religious guide), and every true disciple who aspires to liberation. (or 
emancipation) must hear them/’ Thus wrote he: 

The veiierahle (the lord) Narotapa (Narottama ?) being at that 
time the principal (S. Upadhgaga, Tib. mkhan-po) of the Bihar ; he, 
together with five hundred pandits, disputed with him, but when they 
saw that he excelled them all in disputing, they fell down at his feet, 
and heard of him AduBnddha ; then this doctrpie was much propa- 
gated.'' — See leaf 68, by Padma Carpo. 

Here follows the text of the above quoted passage by Pa^dma Ca'rpo, 
both in the Tibetan and Roman characters. 

* The K&Ia-Ckakra and Adi-Buddha systems arc probably the same with that 
of the Samanians in the north, in Transoxana, ami beyond the Jaxaries, as it has 
been described by M. Degaignes, in bis “ Histoire Gdndrale des Hims,*’ Livre 111. 
p. 223, &c., recently criticised by M, Rernnsat ; since the doctrine of the Samanians 
Is exactly the same, as I have found in the Tibetan vohnues. — Besides tlie mystical 
theology and philosophy, there are in the Kdla-Chakra s}^tem several works on 
astronomy, astrology, and prophetical stories on the rise, progress, and decline of tiie 
Muhammedan faith. — In the i^stan-%yur collection (of 225 volumes) the live first 
volumes contain fifty- two tracts or treatises on the Kdia- Chakra, aXi translated from 
the Sanscrit ; but, besides these, there are many other volumes written by Tibetan 
’ " ^thors on the same subject. In the Asiatic Society*^ library, there are also some 
printed volumes, containing commentaries on the KMa^Chakra, by Khdtup or more, 
«Khas«gmb, mentioned in this paper as a very celebrated writer in the 
Should I find any interesting article in it, I shall take occasion to 

notice it herealter, 
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De nas dom Nalandur byon, ^tsug-kg khaag-gi sgo gong-du mam- 
pa bchii tkang Manbris, clelii ^sliam-du : ** Gang-gis mchbog-gi dang- 
poiii Sangs-rgyas nii-shes-pa desni diis-kyi Akhor-lo mi-sbes-so; Gang- 
gis dns-kyi j^khor-io mi-slies-pa dds iii ?wtslian yang-dag-par ^j^od-pa 
mi-shes-so; Gang-gis mtshan yang-dag-par 5rjod-pa mi-shes-pa das 
rdo-rje /ksiri-palii-yd-slies-kyi skii-mi-sbesso ; Gang-gis rdo-ijd Msin- 
paM y^-siies-kyi sku mi-shes-pa dds mags-kyi thdg-pa mi-shes-so; 
Gang-gisOTags-kyi th^g-pa misiiss-pa ddthams-chad ni i^khor-va-pa std 
|tcliom-Man-/idas rdo-rje/idsiii-palii, lam dang bral-vaho. Bd-ita-vas-na 
mcMiog-gi dang-pohi Sangs-rgyas nl //Laim dam-pa-rnams-kyis S^tan- 
par-bya-ziiiiig, tliar-pa don-dii ^iiydr-vahi ^iob-ma dam-pa-rnams-kyis 
mnyan-par»byaho/' zhes bris-pa. 

Jovo Naeotapa c!(j dus delii mklian-po yin-pas, dd la sogs-pa Pan- 
dita /im drgyas ^rtsad-pas phal-dii phyin-par wthong-nas zhabs-Ia 5tnd- 
de daiig-polii Saiigs rgyas iiyan-pas cliher dar-var gyur-pa yin-no. 

No mention is made of the K a! a- Chakra, nor of AdUBuddha, by ancient 
writers in India, till the 1 0th century; except in the first volume of the 
rGyut class in the Kah-gyur, wdiere it is evidently an interpolation 
fromtme historical w'-orks of later ages. 

Since the passage u])ove exhibited is an authentic text for the name 
of Adi-Buddka, while it farnisheS| a general idea of the Kala-Chukra 
system, I have tlioaght proper to bring it to the notice of the Society^ 
and hope it will be of some interest. 


n . — Journal of a March from Am to Kendat^ on the Khyendwm River, 
performed in, 1831, by JD. iliehardsort, Esq, Assistant Surgeon of the 
Madras EstaUkhnient, under the orders of Major H, Burney, the 
Resident ut Avu, 

20th January, time o h. 20 m, distance 10 miles; direction N» 40*=* 
W. ; at noon, started from Ava; 12 h. 25 m, crossed the river, which, 
•with waiting on the northern bank for two horses had some coolies from 
the MyO' IFoon of Jln^gam, detained as till 2 h. 45 m. when we again 
proceeded, and at 3 h. 25 m, passed Pa-h-dan, or Bl^ksmith's Vil- 
lage, of from seventy to om hundred houses, all inimbited by black- 
smiths from T$a-gmn, (the city on the northern bank of the river oppo- 
site to Ava :) to this place the houses are nearly continuous. At 3 h, 
35 m, pass Kyouk4skmt, nearly the same number of . houses ; the 
inhabitants employed in making marble images for the pagodas, and 
other religious edifices* At 4 h* pass Megee4zen, a village nearly the 

I 2 
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same size as the others : about 4 h. 30 m. pass within a f 
of the Kmmg-mhoo-dau-gyee pagoda, to the S. W. of which 
a mile, is a swamp of some extent, and to the east of it s 
road, another, called Fe-A,A«,the waters of which are extra 
5 h, 20 m. halt at Fso-ye, a large viUage; the road thrc 
day has been level and good: about two and a quarter miles 
the foot of the Tsa-guin hills the soil light and sandy : nearl 
country, on both sides of the road, has been under cultii 
the cholum* axifi paddy stubble is now covered with manyhui 
cattle, in high condition. No Tea had been built for us he 
orders to that effect had been issued by the Lhwot-tau many 
St. Time 3 h. 5 m., distance nine miles ; direction N. 20“ t 

® ^0 m. pass through Padoo, a large villao- 

loO houses. 12 h. 5 m. halt: nl- K-^l. , 
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(N. 20® W.) and distant from the road perhaps 15 or SO- miles. After 
leaving En-^buy, up to which place the cultivationof all the common grain 
of this country was almost uninterrupted, with large and nnmerous herds 
of cattle and villages at short distances, — the horizon to the^westward 
was. bounded by apparently a thin strip of palmyrn. trees, running some 
way north, then coming round to the eastward, increasing in 
numbers, crossing the road, and miming on towards the hills ; im- 
mediately within these, to the westward, is a grassy, apparently marshy, 
plain of some miles, and immediately on the borders of this, about quar- 
ter of a mile from the road,_ small clusters of huts called TshaAoun, 
from the occupation of their inhabitants, who are salt-makers i and 
between these and the road, the paddy grounds, from wMch the salt is 
also obtained, continue to He-ieiL 

23rd. Time 8 li. distance 22 miles ; direction N* 40*^ W. ; 8 a, m- 
leave He-Ien, immediately after which, cross for a few minutes some 
high broken ground, at the foot of which cross some marshy grounds 
in the salt fields ; at 8 h. 30 ni. the paddy fields and cattle of the village ; 
—9 h. 30 m. grassy plain with open jungle ; 9 h. 45 m. ju%le closer : 
—10 li.pass a small village of 10 or 12 houses, called Tku-men-kkyeU 
tshmn, or cooked-rice .shop, where three people may dine weH for ^ of 
a tikai ; the inhabitants of this place belong to Mout^tsho-bo^ and come 
out here, and to some other villages of the same name in this neighbour^ 
hood ill the line iiiansoon, to keep these shops ; — 10 h. 30 m. a small vi- 
lage or salt station with its paddy ground and cattle ; 11 h. 50 m. arrive at 
Mout-tskoAo Ammim as the birthplace of Alompra^u waOed .city of two 
miles square : the walk principally of bricks, partly of a kind of slate, 
are still in pretty good repair, though the city was at one tmi% since 
Alompra, entirely abandoned, and has only oflateyeai^be€m re-oconpl- 
ed; it is said to contain 1000 houses, which I should riiink rather umdor 
than over the true estimate, though there are exteimve p^dy fields, 
(amongst which many of the desccndantg of Acomfea areEvisg"hy their 
labor) to the northward and m^'estward, between the Innmr brick ■ wals 
Rud the outer wall, or earthen mound, round which m the ditch. To 
the southward, there Is no earthen wall, and the’difed^ close to , 
the brick walls. The inner small fort or rather pak«» mclosuje-{foir 
it is without fianking defences of any sort, as 'indmd, is the. large 
one to any extent), is entirely without inhabitants. ■ oM. i^fcwse 
nearly all down, and overgrown with long grass and creepers;^^ must 
have always been confined, as the LkMAm and platformiAi'.the gong 
for striking the hours are divided from it, wlina i»e wae enclosure. 


by a brick wall. The large p^oda cijled 
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thoo Kotinff-mhoo-dmt, is of considerable size, but no gilding is now 
visible on it. 12 h. 20 m. start, and at 1 h. 25 m. pass out of the 
Kuthee gate of the outer wall ; .the ditch, which on the south side is 
empty, anil might be crossed without notice, is here in tolerable repair 
and between the gateways to the right, full of water*. 2 h. 35 m* 
a small village (Tiiamen-khyet-tshmnJ . 3 h. pass Ka-daun, a village of 
50 or 60 houses : at four, halt at Kya-yowa, a village of about 200 
houses. The first part of to-da/s march has been less under eultivatiou 
than the same distance daring any former part of the route from Mmt- 
tslm-ho ; hitherto it has been almost continued : cattle and water abun- 
dant, the road good throughout : the eastward hills have been visible all 
day, but extremely distant in the afternoon : no high land visible to 
the westward, many of the villages surrounded with cocoanut trees, 
and the palmyra numerous throughout, notwithstanding the extensive 
production of salt. For the last two days, I have not tasted any water at 
all brackish. Of the salt, three difierent kinds are obtained— the red. 
the bitter (probably containing a portion of sulphate of njagnesia),and 
the white ■ the two former are entirely used in making °Gaa-pee or 
Balackong ; the latter only is good and fit for culinary purposes. 

24th. Time 7 h. 10 m. distance 19 miles, — direction N. 65° W. 
8 A. M. leave Kya-yowa ; 9 h. 15 m. pass the second Kya-yowa, 
of which there are three established by Buxdoola when he was 
Myo Woon of Debay-en, and governor of the northern provinces : to 
pass a small grassy lake, and the third Kya-yowa;— 10 h. 30 m. pass 
Men-daun. In the jungle to the north of this, which is scantily in- 
habited. there is a herd of 50 or 60 elephants, which are exceedingly 
destructive to the crops in this neighbourhood. 12 h. 45 m. came on 
the banks of the Moo river now easily fordable on horseback, but of 
much greater extent and depth in the rains. There are now two 
streams of nearly equal size, with im extent of perhaps 100 yards of 
land between ; the whole from bank to bank cannot be less than 400 
yards. Crossing which river and waiting at Ye-oo, a large viUage on the 
western bank, for some fresh horses, detained us till 2 h. 5 m. and 
at 8 h. 15 m. halt at Phorlm-gonn. Paid my respects in the evening to 
the JOebay-en Myo Woon, (a relation of the Queen’s.) who is a Men- 
yyee, and in addition to his Myo Woonship, also governs the northern 
provinces: he is a man of about 45 years of age, of intelligent and ra- 
ther prepossessing appearance; he was engaged in the usual important 
duty of witnessing a.pwb (or natch) on the occasion of caUing Thadoo 

• fwm toM that the ditch could at any time be filled from the JSm-dau-gyee, or 

gmt TOjral wliicii lies atout two or three miles to the N, fi. 
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to a new pagoda, many of wliich edifices and some magniiceutly gilded, 
^ith Pk&uB-pje& houses and tanks attached. haTe been constriicted by 
m, and his predecessor^ prochdiiilng the rielmess of his govemment. 

The hills to the northward were visible till noon, since wMch I had 
Bot seen them : iiihahitftiits. cattle, cultivation, and water, plentiful ; and 
the roads good for any description of carriage at this season, 

25th. Halt at which is a large scattered village of pro* 

hahly 150* houses ; the* governor of thenorthern provinces has now his re- 
sidence here. The f itv of from which lie takes his title, m situat- 

edahont six miles to the smith-westwiircl ; it m nearly depopukted, and the 
T^ailsentirely out of repair, i le (!^ly a Woon) furnishes from hisgaverninmit 
(which extends now, since thv removal of the Myo Woim of Mmjii^sko^bo 
from the Tsa-gtihi territory, to the AViycarIrpay, SIKH) soldiers anil Bmii4g 
or officers. SOO of them have been exerckiiig with mmskcls kM even- 
ing and to-day, aHsisted by sonic natives of British India, six of whom left 
Ava three mcmtlis ago, receiving 25 rikals eacli ; they say, they have teen 
drilling recruits to the northwartl. md are now about to retiini to Ava. 

Grain is here plentiful, in id lolcrahly cheap ; paddy sells ut from 15 to 20 
tikalsper 100 baskets ; rknium, 10 tikals per i 00 baskets, and the K'sanumi 
oil I tikal the rm, iiiicl palm sugar (a large ipuintity of which is made here, 
and sent to tlie other part..? of tlie ccaintry, even. export.ed at Hangoon ; 
the season for entering cm the irmiiufactory commences the end of next 
month), I unciersland it sells for the 100 tm, Tlimigh tattle 

are so plentiful here, I am told that as much m HQ tikals is sonsetimw 
given for a good caste bnllork, with the priiper marks ; but cows aaci 
the common biiilocks sell from 5 to S, or 10 tikak ; and for mmmm 
draught cattle, from 10 to 15. Cot some cwlics and horses licfre* 

26th. Tiiiie 4 h. dktanee Ti miles; directioii M. &f W. left FAa- 
Im-gmn at B In 55 in, r. m. Pass Seii Miee, a village of 30 lioiises; — B 
h. 25 m. Wag Tkeg, of the sniiie sine 10 li. 10. m. IWsllael, tboil 
1(10 houses, wliidi in called fowwii, or chief village, from which many 
httle naineless villages in ihb neigljlxnirhootl are oikets.-*-i 1 h* 25 in. 
cross a small riila, find B li, 12 rii. halt at JlfUfe. The whole march 
to-day has been one miinterrupted »^heel of eullivaliaii ; the soil, ricb 
clayey loam, the crops heavy and close, and the whole c^uiitry stedded 
with palm tree«, round wliieii the paddy it sown with no more lots of 
room than the size of their friiiiki. The treea most numeroiii in the 
jungle are the which were in full lower i» my retwii on ll» 

I0tii Febnmry. 

♦ f 4I«»vemf Oft my wtani tliit I liftd enwldetiihly the jpoiwtetoi, 
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27tli* Time 9 K 15 m. distance 25 miles, —direction N. 80® W. ; 

7 K 35 m. leave Myagoo ; at B h, pass a small village, where sugar is 
made ; 9 h. 30 m. another small village, of 5 or 6 houses,— small stream. 
12 h. cross the wide bed of a nameless mountain stream, in which the 
stream of water at this season is not anlde-deep ; from this there is a 
slight gradual ascent.;— at 4 h. pass the viUage Yowa-^ngmj. 20 honses; 

4 h. 50 TO. halt at Benthee in the jungle. No village, and very little 
water'; ^ the road has been as good as usual, but entirely in the Jungle. 
Since 9 h. 30 ni. with, the exception of the little village of I 
we have seen neither' inhabitants, cultivatiom nor cattle, and the pal. 
myra has entirely disappeared; the jungle has been open, principally 
composed of trees '; some teaks of fair size, and a great number 
Qi Theei-tse trees. 

28th. Time 6 h. ..30 m. distance 19 miles; direction S. 00® W. 7 
h. 30 m. leave Benthee; 8 h, 15 m. pass the end of a deep ravine, 
lunning N. from the. road. Since noon, yesterday, have been ascend- 
ing now (8 h. 45. m.) descendj into the broad bed of a river (without 
a name), along which in deep sand, the road runs all the w’-ay to 
Thoun-houh when it falls into the Khyendwen, and along which a 
small stream of water finds its way, occasionally on the surface, oc- 
casionally lost in the sand; the banks, which are of soft sandstone* 
vary from 20 to 100 feet, often perpendicular ; sometimes on both, 
Eometimes onlv on one side of the river, the other being low, covered 
with jungle, as the high banks are to their edges. In width the river ^ 
varies from 40 to 120 yai'ds, or more; and in the sand are many larger 
rolled masses of granite and sienite ; but I saw no other rock in situ but 
the argillaceous sandstone, of which the whole of the bank is composed, 
and which is in a state of decomposition wherever it is exposed to the 
■ action of the atmosphere. 11 h. village, with 10 or 12 

houses, some cattle, haffaloes, and cultivation about it; there is a ravine, 
running away to the N. W. and a small stream comes down from the 
westward, running apparently in much the same description of bed as 
that down which we have come, wMch joins here ; and the ground is more 


. Tils is the only village left of s-everal very large ones, which were sUaated heM, 
mi were destroyed by robbers' before' Bundook, 'who immediately preceded- ft# .: 
present governor, was appointed to this province; they came from Lado, about II 
miles S. E* of MmUhoho. Their chiefs, wearing gold chattahs, ransacked tbe country 
sometimes with 2000 followers. Bundoola however cleared the country, which ha# 
remaiiied quiet since, and travelling now is perfectly safe. 

t A large forest tree ; fte timber of which is used in host-building, and tm 
leaves' in the ‘Ihatchii^ of houses where grass Is scarce. 

I AH the streams to ft® eastward fall into the Jfoo, those to th« westward into 
the Khymdwm. 
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swampy (witli long grass) thm any part of tiie. country 
Ava; tlie road is however still very passable for any common 
1 F. M. low range of hills, S. 70*=^ W. distant six miles, runnij 
bed of the river, which is now a continued stream, and march 
banks till two halt at Thoim-houk, a village of about or 
on the E. ; leave the banks of the Khyen^imm. The road we h 
to-dav is the only one by W'hich communication is held with th 
even in the rains, though the torrent is so impetuous during 9,1 
diately after heav\ rain as not to be fordable, '■ yet ftsoou' ruu 
•never sends a continued body of water into 
length of time. 

29th. Time 4 h. 15 nn distance 12 miles, direction about K 
8h. 30 m. send the baggage by the river, '^y 
the communication to the N. W.is carriedon; we leave 
a few minutes we travel through a thick jungle, then ascend a 
steep hill, down the descent of which we are obliged to dism 
lead the horses. At 9 li. 10 m. in sight ofthe Khyen^dtoen, anc 
along the broad bed of a mountain torrent in deep 
high perpendicular banks running off in ridges from the si 
9 h. 35 m. enter the jungle, and immediately ascend auot 
pass along a narrow ridge, and descent very steep j coatin’ 
ing steep ridges of low sandy hills, covered with jungle^ and 
amongst them in the dry beds of torrents, till 12 b, 
pass a small village in a cultivated plain : 12 b. 30 m. cros 

stream about kiiee-deep, in which the horses suddenly 
their girths in the sand, and we are obligedto dismoimt, toal 
to extricate themselves *' they crossed with ’ some 
45 m. village of perhaps 80 or lOO bouses, 

fhf^. hanks of the Khven-dwen. About one day to the uorfh ^ 


ras then the mouth 
ttion of time and 
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ward and jmigle on tlie' eastward side, along wkicli we proceed till n 
h, 25 m. wken tbe water' is-, lost in tlie sand; kalt till 12; tlien to 
Fa-ioo~yee, where we Mt at 3 h. 15 hi. in a small bamboo Za-^yai 
ill the jungle: the road has mticli the same character as yesterday, witli 
tlie addition that some.,of the. ravines close to the road have a consider- 
able appearance of danger ; both sides of the first stream, along %vlncli 
we passed till 9 h. 45 m„, are well cultivated and inhabited, with many 
buffaloes and some Mack cattle. We followed the cart road of the val- 
ley till 11 li. 25m.wvhen we Mt it to the eastward; the jungle pria- 
' cipallv composed of Fn trees, with a considerable number of teak and 
Tkeet-tse trees : we ha%"e seen numerous marks of deer, wild hogs, and 
cows throughout the march ; passed some small pieces of petrified wood, 
but not nearly so abundant as yesterday. 

31st. Time 7 h, 45 distance 20 miles — direction N. 35"* W. at 7h, 
45 m. A. M. have Pa-doo-ije, and proceed along a jungle path in all re- 
spects the same as that we ha%'e followunl for the last two days, 
tEl 4 p. M., when we pass some paddy fields with a few bufildoes belong- 
ing to tbe small village of Baki, which consists only of 4 or 5 houses, 
at which we halted at 4 h. 23 m. Some high hills to the westward of 
the Khyen-diimpviltMnziew mihsof which this village is situated. 
One visible from this, .bearing N. 80*^ W. distant 15 niiks— direction of 
the range is about N. 10 W* . 

1st Febniary. Time nine hours ; distance 25 miles ; direction N. 20® 
W.; were nearly losing some of the horses in the night by a tiger, which 
has done a good deal of mischief between this and the next stage ; 5 b 
50 m. leave Balet hy a sandy road, on the side of a small stream, 
with paddy ields ' along its banks, till 8 h. SO' in. when we halted at 
Ma-tsen to breakfast-; had cold dew or fog all the morning, so hea- 
vy as to fall from the trees, as after a shower. We liave had during 
the night ever since entering the jungle, and it will continue it is 
said till the beginning of the rains, which set in here about the mid^ 
die or end of this month. 10 h. 25 mu leave Miuisen, by a pretty 
good buggy road along the edge of the stream we have followed from 
Sakt, and which here runs in a valley of about a mile in width. This 
valley is nearly all under cultivation, with a good many black cattle and 
buffaloes; it is bounded on the west by a low range of hills, and to the 
east by high hills running off in ridges to the northward ; the little vil- 
lages in this valley go by the general name of Ma-tsen, and are said to 
amount in all to about 400 houses. 12 h. 30 m. leave the valley, and 
cross some steep, but low hiUs, by a rugged path, in rather thick 
Jungle, till 1 h. 20 m. ; pass a smal vElage. From tins to Nantkm the 
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course of tlie river is exceedingly circnitons amongst low rugged 
Mils, across which our path has lain : after passing three small villages, 
each in its little valley by the stream, which is here perhaps two and 
half feet deep, at 4 h. 45 m. halted at Nanthee, a village, 40 or 50 
houses, with extensive paddy fields, many black cattle, and a few horses. 

2nd. Time 5 h. 40 m. ; distance 16 miles ; ' direction N. 20^^ 
E. 7 h. 50 in., leave Ismikee, and proceed along the hanks of the stream 
ia a little valley, t%vo or three miles in width, in which the Nan» 
ikee villages are scattered in the same way as were those of Ma-tsem 
yesterday ; road partly good, till 0 h. 30 m. when we entered the jun-- 
gie, and the path assumes the same^ character as the jungle of the 
last few clays, from I !i, 30 ni. till 2 h. 30 m. when we halted at 
Kendat : the road is level, and the country open and cultivated to 
the N. AV. as fur as the Kh^en-dwen river ; immediately on the wes- 
tern side of which, distant about six miles, the rugged hills of the Ma- 
nipur territory rise to some height, and run away in confused and 
broken ranges to the N . E. close to the edge of the river. Kendat t 
the present residence of the Khambat or ICendat Woon, (for the 
former title is still given him by the Barmans, though the town from 
which he takes it, is at present subject to Manipdr is a long, narrow 
jungle- wood stockade close to the east bank of the river, containing 
perhaps 12 or 1400 inhabitants, situated in a long narrow swampy 
valley, lying along the river, about 15 or 20 miles in length and aver- 
aging one-half or two miles in width, with a strip of swampy ground, 
wMch appears atone time to have formed the bed of the river running 
to the eastward of it. The number of cattle is smaller in proportion 
to the number of inhabitants than in the villages nearer the capital. Bad 
as the road is from Thoun-bouk to this, I am assured, that Alompka 
once travelled it in a carriage ! and that it is the best, perhaps the only 
one by which any number of people ever come in this direction, I have 
little doubt. It is called by all the poor people in the villages, who can- 
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one and a half foot or more in length, and images of Godama are formed 
of it; its price increases ^rith its size and transparency, but good amber 
may be bought on the spot for one tikal and a half a viss, and I am 
assured that the best would not cost five tikals. 

The principal deposit of coal, which is found here in large quantities, 
in the bed of tbe river, is about 12 or 14 miles above this, in the small 
valleys, on both sides of the river. It is of that species denominated 
lignite, and some of it is so highly bituminized as to be converted into 
jet. In some specimens, whilst the outside contains this large proportion 
of bitumen, internally there is very little ; the longitudinal fracture is 
dull, the woody structure perfect, and some of the fibres retain slight 
elasticity ; the transverse fracture has in all instances some degree of 
luvStre in situ ; it is formed in sand, and soft sandstone rock, in large 
pieces, retaining the form of the trees, from which it was ()riginally 
formed : the Barmans say it is useless as fuel, going out unless used 
with a large quantity of wood.* 

17th. Having been provided by tbe Khambat Woon with three boats, 
we started this day at noon, on our return to Ava. The river which runs 
here to the southward and westward is wide, probably 600 yards ; but 
the water is at this season confined to a narrow channel on tlie western 
side. In 1829, the river rose higher than has been remembered here, 
and the same wms the case with the Me-plngf, and rivers in north Laos, 
where a good deal of damage ^vas done, and the crops, in many places, 
totally destroyed. Six p. m. halt at 3fatsem, the largest of the villages 
of that name ; the river has been very circuitous throughout the day ; 
the banks generally high sandstone hills, covered with jungle to the water, 
which is so shallow, where it extends nearly across the bed of the river, 
that the boat has grounded once or twice ; the villages four in number, 
generally small ; no cultivation visible on the immediate banks of the 
river. .■■■ 

1 8th, Seven h. 20 m. a. uAeoxeMat-smn^ and at 6 li. 30 in. p. m. 
halt at Oo-yowa passed eight villages on our route to-day, some of 
them (as Kea-dsret, which we passed at nine o’clock,) larger than any of 
those we passed yesterday ; at 1 1 h. 40 m. a small river falls into this 
from the north-eastward, which the people in my boat say is the 
tha^ The nature of the country has been nearly the same as yesterday, 
viz. high hills, often nearly perpendicular towards the river ; covered 
with jungle, till 3 p. m. ; since which the hills have retired from the 
river, and the country has been more level, but covered with jungle ; 
we have passed a good many fishing stakes, and several parties of fisher- 
men hutted on the sands. 

♦ Tide OniAKiNOs m IIL 125. 



braucli nearly as wide as tlie main stream. 10 li. 45 m. pass the 
city of Men-ge/i, about 150 hotises with gardens, tastefully disper- 
sed along the banks of the river : where also are the boats of the 
villa^^^S ^ village it is now,) amounting to about 100 or up- 
wards, maiiv of them good sized. 12 h. 20 m. the branch men- 
tioned at 10 h. 30 111 . here rejoined the main stream. 3 h. 35 m. 
Monk-ka-dau, and at 5 li. halt at Thoun-houk, where the horses had 
arrived about a quarter of an hour before us ; we passed six villages 
to-day, including Men^gen and Mouk-^ka’^dau ; all small, but the two 
named ; the course of the river was very circuitous, and the hills (which 
are of sandstone, soft and friable at the upper part and more compact 
near the bottom) again close to it, but to-day frequently only on one 
side, the other being level. 

20th. From this we returned by the same route we travelled in the 
wav up, making longer marches, and reached Ava in six days. We had 
heavy rain the first three marches, from which the people look on the 
rains as set in, and are in many places preparing the ground for the paddy. 
The last three davs, however, it cleared up again, and the sun was exceed- 
indv powerful till our arrival at Ava, where we halted on the 25th, at 
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do, 
3rc! do. 
4t ii do. 


Sik do. 27th do.. 
9th do. 28th do. 
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Remarks on the Route Protraction, Pi Y. 

'the Irrawaddy md Moo rivers, in this sketch, have been conip.^ 
from the Map of Ava m Mr. Crawford’s Mission, and the Khyeniwt 
river from Lieutenant Montmorency’s Survev, as riven in ! 

Wilcox’s Map of the countries to the E. and X. E. of Bennal iT 
position of Kendat Mouk-ka-dau, as well as of Ava, bLg fi J 
according to the above authorities, an attempt has been made to lav 
down Mr. Richardson’s route, so as to correspond with those points 
The following table will show the direction and distance travelled on 
each day, as computed by Dr. Richardson, and the corrections on ac 
count of the windings of the road, and alterations made in order to" 
reconcile his route with the situation of Mouk-ka-dau and Kendat . 

1 1 1 Compufafion. Correction and \lUr„tion 

1st day, SOfl. Jan. From 4va toT.a-ye, N. 40 W. 10 mile., N. 40 W 

2lstdo.,. ToKek-ka, K. 20 W, 9 do.... 

22 ml flo.. ToH-e-len,. H. 20 W, 21 do..** 

23rd do.. ,■ To ICya-yowa, N. ^10 W. 22 do... . 

5th do. 24tlido... To Fha-ko-goun, . . N 70 W IQ 

vn om O w. 13 do. *.’.’ 

7th do. 2ljth do.. . To Ben-thee, ...... »S. 80 W. 25 do. - . , 

ToThoun-bouk,.... S. 60 W. 19 do..,* 

To Moak-ka-da, . . N. 80 \V. I2 do.l . 

29tlido... ToPadoo-ye, N. 30 W. 17 do. I 

30th do... ToBalet, 35 \y 20 dn 

12th do. 31st do... To Naii-thee, K 20 £ *>5 do i ® 

m do. ist Feb. To Kemdat,: N. 10 W. lo 1 ... 

rpL" Total, 221 miles. Total ' 176 mifa'"" 

jme most important deviation from Dr. Richardson’s compntation' 
was found necessary to he made, in the direction of the route from 
to Thom-bouk. Captain Baker, who visited in 17 

hours, no mmutes, estimates Ava to be 45 miles distant, and states that 

rad that this place is 12 miles due east from Arwf/-/s^£,.6o._(Dalry^ ];,g 
Onental Reperto^, vol. i. 147, 169, and 176.) Kioum-young! in Mr. 
Cmwfed s Map. IS due east from the position given toMonM in 
fochardsons route, which makes this city 40 miles from Ava. 

W alf inthispartof its course, must 

fr to™ * westward, than what is marked 

m fomer maps. Btbayen. Dr. R. learnt, is only six miles to the S. W 
PAa-la«.^ca„ and not so near to the Irrawaddy as before supposed. 
%c sitotion of the great lake, or Kan-dau-gyee. also must be differ- 

til h^' of 

tsho-bo fort from that lake. 

"'r <*'■” . 

ae lame r„Z 1° Ava lie tnvelled b, 

lue same route as before. 


lOfli do. 
lllh do. 


N. 20 W. 7 do. 
N. 30 W. 16 do 
^■40 W.17 do. 
N.70VV.16 do. 
N.60 W.lOido. 
S. 80 VV.ao do* 
N. 10 W. 17 do. 
N.40 W. 9 Jo. 
N.30 W. I4| do. 
N- 0 W. 15 do. 
N.15 E. 17 do. 
N. 15 tv. 9 do. 
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Trhection of an Angle* 


IIL — Trisecimi of an Angle. By Col. Nasmyth Morrieson. 

Proposition 1st, Theorem. 

If, from the vertical angle of a triangle, having one of the angles at 
its base double of the other one, and the vertical angle greater than 
half a right angle, a straight line be drawn to cut the base, making an 
angle with the greater side of the triangle adjacent to the vertical 
angle, equal to the lesser angle at the base ; and if from the vertical 
angle as a centre, at the distance of the lesser side of the triangle ad- 
jacent to the vertical angle, a circle be described ; the circle, and the 
line drawn from the vertical angle to cut the base, and the base of the 
triangle, have one common intersection. 

Let ABC (fig. 1 ) be a triangle, having the angle BAC, one of the angles 
at its base double of the angle BCA, the other angle at its base, and its 
vertical angle x\BC greater than half a right angle; and let the straight 
line B.D be drawn from the vertical angle ABC, to cut the base AC in 
D, making with CB, the greater side of the triangle adjacent to the 
vertical angle, the angle ^ CBD equal to BCA, the lesser angle at the 
base (23.1) ; also from B as a centre at the distance BA, the lesser side 
of the triangle adjacent to the vertical angle, let the circle ADE be 
described ; the circle ADE, the line BD, and the base AC intersect one 
another in one common point D. 

Because, by construction, the angle DBG is equal to the angle DCB, 
the side BD is equal to the side CD (5 and D is the point of inters 
section of BD and AC. Again, because BDA, the exterior angle of the 
triangle BBC, is equal to the two interior and opposite (32.1) and also 
equal angles DBC, DCB, tTierefore, BDA is double of DOB, that is ACB ; 
but, by construction, the angle BAC is doable of ACB, therefore BAC 
is equal to BDxl (6 ax) ; and because the angle BAC is equal to the 
angle BDA, the side BD is equal to the side BA (5.1); wherefore 
the circle ADE described from the centre B, at the distance BA passes 
through D, the extremity of BD, or D is the point of intersection 
of the circle ADE and the line ED ; but it has been already shewn 
that D is the point of intersection of BD and AC, consequently the 
circle ADE intersects, in the point D, the line AC ; therefore the circle 
ADE, and the straight lines AG and BD intersect in one common point 
D. Q. E. D. 

Proposition 2nd, Problem. -- 

To draw the base of a triangle, so that, of the interior angles at the 
base, one shall be double of the other, the vertical angle of the triangle 
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v-o--/ greater t&an half aiieht 

angle. Having placed it for the vertical angle of the triangle ABG 
it is required to draw the base AG. so that of the interior angles i^ 
shall make, with BA and BC. at the base of the triangle ABG, tL on 
shall be double of the other. ^ ^ 

From the centre B at any distance BA describe the circle ABE • 
again, from the centre B at twice the distance BA describe the arch of I 
cfrde FH, cutting BC. in F ; also from the centre A at three times the 
distance BA. mark the point C in the line BC ; divide the segment PC 
into three equal parts (9.6) ; make FG equal to one-third part of PQ 
(3.1) ; through Gdraw GH at right angles to BC (11.1), meeting the 
arch PH m the point H ; join BH and GA ; the line GA is so drawn 
that BAG, one of the angles at the base of the triangle ABG, is double 
of BGA, the other angle at the base. 

Because the two straight lines BH and AG and the circle ADE in- 
tersect m D, the two sides BD. BA of the triangle ABD. being radii 
of the circle ADE, are equal to one another (Il.def.) ; also BH which 
is equal to BF (Il.def.) and double of BA or BD, is biseotebn D , i 
again, because BGH is a right angle subtended by BH, it is an angle ' 
in half the circle, having BH for its diameter and DB for its rachus 
(31.3) ; and because ,GD joins the vertex of the right angle BGH and 
D, the point of bisection of the diameter, it is equal to DB(U def) 
Now because DG is equal to DB, the angle DBG is equal to the angk 
GB (o.p, and they are the two interior and opposite angles to BJ3A 
the exterior angle of the triangle BDG, therefore BDA is equal to 
t em loth (32.1), double of either of them, that is, it is double of 
DGB, but the angle BAD is equal to the angle BDA because BD 1 « 

""IXZn- '"rt" “ «o7"gb L” 

is AGB. W herefore the base AG is drawn so that the angle BAG, one 
of the angles at the base of the triangle ABG, is dogik of BGA the 
other angle at the base. Which was required to be d^e 

® “'’r rests upon the straight 

Sri , “h ® havingone common intersection; 

““t of necessity one 

common intersection, it may perkam be obiecf.H „„ .u. 
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igle ABG, is so drawn that BAG one of the angles at 
e of BGA the other angle at the base, 
are in the same straight line ;for throngh D draw DK. 
es KDA, KDG equal to one another (9.1) ; take any 
line KD, and from the centre L at the distance LD 
le DNMK ; if necessary, produce DB to meet the circle 
join MK ; and make the angle MND in the segment 
ircle DNMK. Now the angles KDG, KDA are either 
to, or greater, or less than two right angles ; if greater, 
greater than a right angle, and GD being produced m 
P D, will fall within the circle DNMK on the opposite 
1 DG (Cor. 16.3), which it does not, therefore KDG is 
n a right angle : neither is it less than a right angle, for 
faU within the circle DNMK (]6.3),w;hich it does not; 
must be a right angle : and because at tiie point D the 
le diameter DK. DG makes a right angle with DK. 
inches the circle DNMK (Cor. 16.3). and because DM. 
e point of contact D, cuts the circle DNMK, the ^gle 
to the angle DNM in the alternate segment MND 
because the angle KDA is equal to the angle KDG, it 
and also touches the circle KMND (Cor. 16-3) 

Irawn from the point of contact D, cuts the circle DNMK, 
)A is equal to the angle MKD (32.3); and because 
madrilateral figure, described in a circle, the opposite 
DNM are equal to two right angles (22.3), therefore 
DG, MDA, being equal to the angles DNi . 
wo ri^-ht angles ; and since at the point D. m the straight 
% lines DA. DG, upon the opposite sides 
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them, that is, is double of DGB ; but the angle BAD is equal to the 

angle BDA, because BDis equal to BA (5.1), therefore BAD, that is 

BAG, is double of DGB, that is, AGB. Wherefore the base AG is drawn 
so that the angle BAG, one of the angles at the base of the triangle 
ABG, is double of BGA, the other angle at the base. Which was re- 
quired to be done. . 

Proposition Sri, Problem. 

To divide any given rectilineal angle into three equal angles. 

Let ABC be any given rectilineal angle, it is required to divide it 
into three equal angles. 

Consider whether the given angle is greater or less than three half 
right angles. First, let the angle ABC be less than three half right an- 
gles. Talce any point D in AB, and through D draw DE, parallel to EC 

(31.1) ; then tte angle BDE is the angle to he placed as the vertical 
angle of the triangle BDL ; which having obtained, draw the line BL 
in the same manner as was done in the diagram for the foregoing pro. 
position No. 2 ; and bisect the angle ABL by the straight line BO 

(9.1) . The straight lines BL and BO divide the angle ABC into three 
equal angles. 

Because DE is parallel to BC, and LB falls upon them, the angle 
DLB is equal to the angle LBC (29.1) : and because the angle DBL is 
double of the angle DLB, as demonstrated in the 2nd proposition above 
written; therefore the angle DBI- is double of the' angle LBC; also 
because the angle DBL is bisected by the straight line BO, the three 
angles DBO, OBL, LBC are equal to one another. 

Secondly. But if the given angle ABC be greater than three half 
right angles, bisect it by the straight line BN (9.1) ; and take any 
point D in AB, and through D draw DE, parallel to BN (31.1), Hav- 
ing thus got the vertical angle for the triangle BDL, viz. BDE, draw 
the line BL, as was done in the diagram for the foregoing proposition 
No. 2 ; and bisect the ar^le LBC by the straight line BO (9.1); the 
straight lines BL and BO divide the given angle ABC into three equal 
'angles. 

^ As before, because the angle DBL is double of the angle LBN, it is 
two thirds of the angle DBN ; hut because the angle DBN is one-half of 
the angle ABC, and that two-thirds of the half is one-tUrd of any ^ven 
whole, therefore DBL is one-third, and the remaining angle LBC is 
two-thirds of the whole angle ABC ; and because the angle LBC is 
bisected by tbe straight line BO, the three angles ABL, LBO, OBC 
are equal to one another. Wherefore the given angle ABC is divided 
into three equal angles by the straight lines BL and BO. 'VTOdtife 
required to he done. • 
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lY^^Short Description of ike Mines of Precious Stones, in the District 
of Kyat-pyeu, in the Kingdom of Am. 


[Translated from the original of Fe'ke Gitiseppe b'Amato.] 

The territory of Kyat-pyen^ (written Chia-ppien by d' Amato) is 
situated to tbe east, and a little to the south of the town of Mon4hd, 
(which latter place is by observation in latitude 22® 16' North,) dis- 
tant SO or 40 Burmaa leagues, each league being 1000 "faa, of seven 
cubits the tot; 70 miles. It is surrounded by nine mountains. 
The soil is uneven and full of marshes, which form seventeen small lakes, 
each having a particular name. It is this soil which is so rich in mine- 
ral treasures. It should be noticed, however, that the ground which 
remains dry is that alone which is mined, or perforated with the wells 
whence the precious stones are extracted. The mineral district is divided 
into 50 or 60 parts, which, beside the general name of mine,” have 
each a distinct appellation. 

The miners, who work at the spot, dig square wells, to the depth. of 
15 or 20 cubits, and to prevent the wells from falling in, they prop 
them with perpendicular piles, four or three on each side of the square, 
according to the dimensions of the shaft, supported by cross pieces be- 
tween the opposite piles. 

When the whole is secure, the miner descends, and with his hands 


extracts the loose soil, digging in a horizontal direction. The gravelly 
ore is brought to the surface in a ratan basket raised by a cord, as water 
from a well. From this mass all the precious stones and any other mine- 
rals possessing value are picked out, and washed in the brooks descend- 
ing from the neighbouring hills. 

Besides the regular duty which the miners pay to the Prince, in kind, 
they are obliged to give up to him gratuitously all jewels of more than 
a certain size or of extraordinary value. Of this sort was the tormUim 
(tourmaline ?) presented by the Burman monarch to Colonel Symes. 
It was originally purdiaaed clandestinely by the Chinese on the spot | 
the Burmese court, being apprized of the circumstance, instituted a 
strict search for the jewel, and the sellers, to hush up the affair, -were 
obliged to buy it back aJ; double price, and present it to.te ^ 

^ The Ktjfat-'pym mountains arc doubtless the Capetm mouutaias mentioned as 
the locality of the mby, im mmifs Mintology— " 60 'miles m 

Ceybmr Though it aight weU ^ pastded a geogn^hw «> Mraitify thew 
the due of tiieii minaSal riches. « ,, .rl’’" ■ ' ‘ ■ 

+ aatimatiog the cuhit M 14 wiU nearly 

nuies j-.about an Indkii 
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You* may aslc me^ to wliat distance tlie miners cany tlieir excaYations ? 
I reply, tliat ordinarily they coiitimie perforating laterally, until the 
workmen from different mines meet one another. 1 asked the naan who 
gave me this information, whether this did not endanger the falling ia 
of the vaults, and consequent destruction of the workmen ? but he re- 
plied, that there were very few instances of such accidents. Sometimes 
the miners are forced to' abaBdoii a level before working today-light, by 
the oozing in of water, 'which floods the lower parts of the works. 

* The precious stones found in the mines of K]^at-pifen, generally speak- 
ing, are rubies, sapphires* topazes, and other crystals of the same famdy, 
(the preeims corundum,) Emeralds are rtty rare, and of an inferior sort 
and value. Thc^^ 'sometimes find, I am told, a species of dlamorid, but 
of bad qualityt- 

The Chinese and' 'Tartar merchants come }''early to Kyai^ppm^ to pur- 
chase precious stones and other minerals. They generally barter for 
them carpets, coloured cloths, cloves, nutmegs and other drugs. The 
natives of the country 'also pay yearly visits to the royal city of Ava, to 
sell the rough stones. , . I have avoided repeating any of the fabulous 
stories told by the Barmans of the origin of the Jewels at Jffal-pyM. 

There is another locality, a little to the north of this place, called Ifo*?- 
kopt in which also abundant mines of the same precious gems occur. 

Note . — While I am' writing this brief^fiotiee, an anecdote is related to 
me by a person of the highest credit, regarding the discovery of two 
stones, or, to express myself' better, of two mmBm{anms} of rabies of an 
extraordinary size, at Kfat-pyen, One weighed 80 bklm$%, Burmese 
%eight, equivalent to more than 80 lbs. ! the second was of the same 
size as that given to Colonel Symes. ■ When the people were about to 
convey them to the capital to present tliein to the king, a party of ban- 
dits attacked Kyut-^ppem for the second time, and set the whole town cm 
fire. Of the two jewels, the brigands only succeeded in ca^rrying off 
the smaller one ; but the larger one was injured by the flames : the cen- 
tre of the stone, still in good order, was brouglit to the king. I letmed 
this from a Christian soldier of my village of Jfos-IM, who was on guard 
at the palace when the bearer of the gem arrived there. 

* The letter seems to have been Intended for some scientific friend in Italy. 

f Probably the turmaii or transparent zircon, which Is »M w an inferior dm- 
»cmd in Ceykm. [¥Mc voL i. page 3S7*] 

* t The Phils d* Amato’s ^icke is the of Mendea Plato, wad the old 

■and die or oi# of Hatives of India, *11i6 Birmese word is Pmk^ikAf »Wch 
to^$| ii»^ ^ to a weighi on the of CocoBfcwdel oilW 

' ' ^ ’ ' * * , 'ni 



Note on Saline Deports in Mydrahad^ 


From tlie interest wbicJi these possess, and the discassions they 
have excited, without any precise information as to their geological 
position, I believe the following notice will be interesting. 

Tlie summits of most of the detached hills and minor ranges north 
of Caddapah are composed of a sand-stone, stratified in a perfectly hori- 
zontal manner. It is often white, and the grains are large ; but towards 
Tripeity, where it meets the granite, it is very compact and white, and it 
is a good deal inclined to the east. The red soil of the district is loaded 
with salt, which is manufactured by the natives, principally for their 
cattle; but as it is prohibited by the Government on account of the reve- 
nue from tiie salt monopoly, it is seldom extensively worked in the 
districts I visited. The range of hills through which the Benar river 
passes at the ancient fortress of Gundicottah is formed of this sandstone ; 
but inclined towards the east at a slight angle, and by no means regu- 
larly, This is separated by a narrow valley from hills exhibiting the 
horizontal strata on their caps, and the remains of these could be clearly 
traced on insulated conical hillocks, and had all belonged to one vast 
sheet. Below the sandstone caps, a clay slate, easily broken down, is 
found, and the lower strata over the country is a stratified blue limestone. 
In the slope of the hill of Gundicottah are springs of very pure water^ 
very profuse, and forming sq^l rivulets, tumbling over the rocks in 
fine cascades, but evidently deriving their source from no great <Estance, 
as in a day or two after the rain we had, the streams were much dimi- 
nished where they emerged from between the strata. The Bemr apd 
these streams have formed cliffs round the fortress of 200 or 300 feet, 
all of sandstone, but at the very bottom, a deep ravine. I found...me 
or two clay slate strata of about an inch thick interposed; mi a 
few miles below, the blue limestone appeared in the bed of tiie rivei** 
At a place eight or ten miles lower, the same rock abouncfe ,oyer 
the plains, and in the town is a salt well celebrated from its use. Jn. 
washing cloths of fine colors manufactured ther§, and to Ijie fixing of 
which it is essential. I descended the well, and with some difficulty 
broke off specimens of the rock, which was deep blue slate-like stone, 
as if the clay were passing into the limestone, and between the„ 

were layers of The specimen^ were lost, but I 'b>cp^o- 
care others. The salt was -in great part composed of .'mimates-^of .soda 
»d cMhonate-of soda, hmt.theyi were not oxamiued*’ Oarbonat0'’of*'j|^ 
effloresces on the surface not far off, and this on being melted with 





powdered quartz in tine manufacture of bangles affords, attacbed to tbe 
glass, a bard solid pure white coat of muriate of soda, | of an inch 
thick. Copious springs ■abound in tbe blue limestone, and those I saw 
were sweet, and probably dowed from the neighbouring sandstone. In 
a cavern in the lime opening above by a great loiigitiidinal fissure, like 
that of Buncombe park, after a rapid descent of perhaps 30 or 40 yards, 
1 found further progress stopt by a stream, of water running over a 
quartz sand. When thew^ater was low, the natives told me they could go 
further, but at that time it reached within half a foot of the roof of the 
contracted extremity. The sand was probably derived from the cap 
of the adjoining hill. The sides were rough, with stalagiiite exceed™ 
ingly like the kankar found in great beds lying on the limestone. 
It is probable that the stream is not long sabterraneous, as iiiimbera of 
small fish approached the' torches. Tlie natives gave them a name, 
but I regretted I could -not catch one for exaimuatioii. Superstitious 
stones led me to exmninc this, and other likely places for organic re- 
mains, and I think it "probable, 'such may yet be found. In the sand- 
stone are the celebrated .■ diamond mines of Bmgmopii!^, Shafts 
being smk through the, rock, till they reacli the conglomerate contain- 
ing the numerous species of minerals which experience has shewn to be 
associated with the gem, this is excavated and sent out of the mine 
to be broken up in search of the diamond. Tliis conglomerate does 
not occupy a complete ' stratum, but generally varies in thickness. 
The sandstone in many .places has been subjected to violent forces 
injecting, between its, .layers, a reddish iron-looking sandy rock, which 
has bent the thin strata above- .and below out of its place, and at others 
forced a way through the numerous vertical divisions of the stone, and 
appears to have iowed in a semifiuid state over the surface, and to 
have carried along with it angular fragments of the rock, which 
are ixed in it like plums in a cake. In one or two instances, 
the fragments seemed to have been broken, but not removed from 
their original situation ; the lines of separation being filled with the 
same matter that fiowed out. The end of a neighbouring hill is covered 
with round stones, several feet in diameter, hard* black, tmd apparently 
i^mposed of trap, and called in tbe language of the country black 
butts.” The trap rocks are not known to exist within 50 miles. 
Jiteoagst the ** dimnond stones,” m they are called* there is one of a 
Jei biMik, and very hard, suggesting that it might be of a carbonaceous 
nature ; and the appearances of the action, of fire would favour an hypo- 
of the carbon of this mineral being changed by that action into 
the diaanond. This is a mere fancy, but it seeim siifficient to direct 
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inquiry. The CMniir mines are in general formed hy the destruction, 
by vpater, of hills, such as Banganopilly. The blue limestone has also 
experienced violent changes, forcing the strata into vertical and curiously 
contorted shapes, but in general it is little disturbed. I did not find 
nor hear of the remains of shells, although I looked anxiously for them; 
but there were, in many situations, numerous tubular perforations 
usually full of a hmlcar like matter mixed with iron, and very subject 
to decay. They were often arranged in rows, and sometimes lost in 
the stone gradually. If these are justly regarded as peculiar to lacus- 
trine deposits, the absence of shells is singular ; hut at Ellore, I have 
seen the trap perforated by similar shaped calcedonies, most properly 
compared to tobacco-pipe stalks. These rocks abound with curious 
minerals and phenomena, but these are the principal facts I observed 
connected with the question of the relations of the sandstone, I 
met with a blue limestone perforated as above, in the Guntoor Circar, 
running into the white lithographic marble of Manopilhj, on the KisU 
naht and probably in some way connected with the diamond deposits 
of the district. The identity with the Hindustan sandstone appears 
from the number of variegated marks and of grits in the beds ; from its 
use for architectural pmposes, in being horizontally stratified ; in the 
strata being sometimes uneonformable ; — in its being in the neighbour- 
hood of saline deposits of the same kind, and in both containing diamond 
mines and various iron ores;— in its passing into quartz rock, and being 
interstratified with clay slate, though rarely. If there is no misprint, it 
differs in lying on instead of being covered Jjr a blue limestone, m&mt 

fossils : vide Gleanikgs, vol. iii- p. 213. ^ , j 

p S Tlie clay slate is sometimes wanting, and the sandstone men 
lies on the blue limestone as at Tuehpagarry, immediately above tie 
CMn{,T diamond mines; and here there are larger grits 1^:mmost 
other places, and smaU veins of quartz. Below the mmes, tie 
is much contorted and dislocated. The limestone is notone of the ^ 
mond stones of the miners, although it abounds with the. gem m the 
beds of Chindr. Nor is there any trap rock amongst them, although 

■Werner asserts they are found in Orissa at the foot of trap 
... * de transpOTt* in which 
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A large qmntitf of lee is used diiriog tke cold seasoa in Bengal, for 
purposes of which is supplied by natives at a comparatively 

cheap rate, from their employing a process by which they can make a 

pi 


hitherto been given of the means they employ, and as most erroneous 
opinions are generally received regarding the causes by yrhich the re- 
quired degree of cold is produced, I hope a short account of the prinev 


notice of the Society. 

A particular Held in the neighbourhood of the town of Hooghly haa 
been many years in requisition as the place for making ice, and is said 
by the natives to be the only one In this part of the country in which 
It can be produced in any considerable quantity : this seems the more 
reasonable, as the trials to make ice at Serampore, Calcutta, &c, may 
be considered to have failed when tlie quantity is compared with that 
obtained at Hooghly. This peculiarity may be owing to the elevation, 
exposure, and distance of the latter from the sea. The soil of the held 
in which the ice is made is a Mack loam upon a substratum of sand; it 
is more elevated than the surrounding country, is liable to partial in* 
undations im heavy rains, and is skirted on the south, east, and north 
by trees, and on the western and northern directions has an open plm 
for some extent. 

' yhe inaaufectiring commences towards the end of November, mid 
generdly eontlaues until some time in February. These periods vary 
in different years, owing to such circumstances as the quantity of water 
upon the ground at tike chm of tihe rains, the early or late cold season, 
its lengtii, &c. 

Tie best mopthsTt^r making ice are the latter pari of December and 
iie whole of Jtniasy,;; mid daring November and February, them wtB 
iw4f a few nights in which ice la made in mj quantily. 

He commence their pre|mratioM for isaklng ice by marking' 
oufca-rectofulw' piece of ground, about 120 feet long/by 20 bimd, m 
go Pitoly mi westerly dimelion, iroto which the sot! is remotti' to' 
dc^h ,c^, .two. feet. TMs’ holow is .Ipoothed gad aiowed to mmaitt 
to % s^lor scunotime to itef5,wh«u ace. sitowto'iiiaidl »heav« 
ii direction in the emtat^n, f'ithioow ttimw apon 

dentil of «lcM; sarfftce Wf »fbdt 
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under the level of the ground. Numerous beds of this kind are formed, 
with a narrow path between them, in which large earthen water-jars are 
Slink into the ground for the purpose of having water near, to fill the 
shallow unglazed earthen vessels in which it is to be frozen. These 
dishes are nine inches in diameter at the top, diminishing to inches 
at the bottom, 1^% deep, and of an inch in thickness; and are so 
porous as to become moist throughout when water is put into them. 

straw in the beds above the sheaves is oc- 
may be kept dry, and the water- 
pure water from the neigh- 


During the day, the loose 
casioiiaily turned up, so that the whole 
jars between the beds are tilled with soft pure water from the neigh- 
bouring pools. Towards evening, the shallow earthen dishes are ar- 
ranged in rows upon the straw, and, by means of small earthen pots tied 
to the extremities of long rods of bamboo, each is filled about a third 
with water. The quantity, hovrever, varies according to the ice ex- 
pected ; which is known by the clearness of the sky and steadiness with 
which the wind blows from the N. N. W. When favourable, about 
eight ounces of water is put into each dish, and when less is expected, 
from two to four ounces is the usual quantity ; but, in all cases, more 
water is put into the dishes nearest the western end of the beds, as the 
sun first falls on that part, and the ice is easier removed from its solu- 
tion being quicker. There are about 4590 plates in each of the beds 
lately made, and if we allow five ounces for each dish, which presents a 
surface of about four inches square, there will be an aggregate of 239 
gallons, and a surface of 1530 square feet of water in each bed. 

In the cold season, when the temperature of the air at the ice-fields is 
under 50®*, and there are gentle airs from the northern and western direc- 
tion, ice forms in the course of the night in each of the shallow dishes. 
Persons are stationed to observe when a small film appears upon the 
water in the dishes, when the contents of several are mixed together and 
thrown over the other dishes. This operation increases the congealing 
process. A state of calmness has been discovered by the natives to 
diminish the quantity of ice produced ; and this is confirmed by the fact 
well known in our laboratories, that water may be gradually cooled down 
many degrees below the freezing point without congealing, provided 
it be kept perfectly still. When the sky is quite clear, with gentle 
steady airs from the N. N. W. the freezing commences before or about 
midnight, and continues to advance until morning, when the thickest 
ice is formed. I have seen it -j^th of an inch in thickness, and in a few 
very favourable nights, the whole of the water is sometimes frozen ; 

* Fabreuiieit’s thermometer is used in the following essay : a minute hamg 
been allowed for each experiment. 
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•mhen it Is called by the natiYes solid ice fpakha haruf) ; when it com* 
mences to congeal between two or three o'clock in the morning, thinner 
ice is expected, called papen ; and when about four or five o’clock in 
the niomingj'the thinnest is obtained, called phul baraf The freezing 
Is frequently, retarded in its formation' during the night by the wind 
risingto a breeze about 11 or 12 p. m.,— by clouds, &c. and the ice in 
consequence does not begin to form until towards inoriiiiig. 

In the most favourable nights, the dishes are generally found eri- 
crusted with ice, both on their inner and outer sides, which adheres to 
the rough surface of the plate with such a degree of firmness as to 
require it to be partially dissolved before it can be separated from the 
dish. I have often seen the natives wait until the sun was two hours 
and a half above the horizon, before they could remove it. 

Seven or eight persons, generally women, are allowed for each bed, 
who with semicircular blunt knives remove the ice and water into 
earthen vessels placed near them., which, are moved along as they pro- 
ceed in their work. ■ When these vessels are full, they are emptied by 
men employed for that purpose, into conical-shaped baskets placed upon 
the jars be'tween the ice-beds wliich retain the ice, .a.nci allow the water 
to fiow' into the water -Jars. .When the baskets are filled, their contents, are 
conveyed to temporary ice pits, which are about six feet deep, by four 
in diameter, and are lined with mats. The ice is covered with straw, and 
allow'ed to remain until evening, when it is again taken out and placed 
in large pits. These consist of circular holes in dry situations ifom 10 
to 12 feet deep, by 8 or 10 feet in diameter. These pits are well lined 
with mats, and when nearly filled, some more straw and a shed of the 
same material is placed o%'er the ice. These noii-coiKketors of caloric 
are not sufficient to prevent the infiueiice of the nelglibouring media, 
and a slow solution of the ice is the consequence, the ’ivater of which 
is conveyed by a small hole, below the level of the pits, to a well near 
it, from thence it is occasionally removed* 

Duringthe colder months, the ice is conveyed in the evening, in bags 
of coarse country cloth, to boats in which it m put in bulk, and defended 
from damp and heat, and is sent to Calcutta daring the night, the dis- 
tance being about 40 miles; but, as the wastage is very eonsiderabk at 
the beginning and towards the end of the season, when it is most required 
and bears the highest price, it is then conveyed thither in baskets lined 
with straw am! mats, and arrives before sun-rise. 

The ice which is not immediately required remains in the pits while 
the ground is dij, where it slowly dissolves, especially along its sides ; 
but as soon as rain Imlk in any considerable quantit Its high tempe* 
rature quickly dissolves what remains^ 



U.U IS examined after a favonrable night, the straw ex- 
posed between the plates and their sides is found covered with hoar- 
frost, and near the water on the inner side smaU irregular nodules of 

ice appear. 

hen the night has been very favourable, so as to freeze a consider- 
able portion of the water, numerous small globules of air, naturally 
combined with water, are disengaged during the freezing process, and 
are found swimming upon the surface of the water, while others remain 

attached to the bottom of the plate. 

The separation of afr from the water increases as the congelation 
advances, and retards its progress more and more, as the proportion of 
ice IS greater, until nearly all the water is congealed, when a large glo- 
bule of air IS left at the lower and central part of the ice. 

By expelling the air naturally contained in the water, by boiling, an 
increased quantity of ice is produced, but the expence of doing so is 
too great to admit of its being generally employed. On an evening in 
the cold season, I boiled some water for a short time, and found next 
morning more ice, but apparently as much air as in the neighbouring 
dishes. 

When the wind attains a southerly or easterly direction, no ice is 
formed, from its not being sufficiently dry, not even, though the tem- 
perature of the air be lower than when it Is made with the wind from a 
northern or western point. The most favourable direction of wind for 
making ice is the N. N. W. diminishing in power as it approaches the 
north and west ; in the latter case., n-oerp.d than frmn 
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only prevents tlie formation of more ice, but dissolves what may have 
been formed. On such occasions a mist is seen hovering over the 
ice-beds, from the moisture upon them, and the quantity of humidity 
contained in the wind. A mist in like manner forms over deep tanks 
during tWoiirable nights for making ice. 

Another important circumstance in the production of ice is the degree 
of wind, "Wlien it approaches a breeze, no ice is formed. This is ex- 
plained by such rapid currents of air indicating a eonsiderabie difference 
of temperature between the situation from whence it passes, thus re- 
moving the cold air before any acciim illation has taken place in the 
ice-beds. It is for these reasons that the tinckest ice is expected when 
during the day a breeze has blown from the N. W. which thoroughly 
dries the ground, and towards evening and during the night diminishes 
to gentle airs, which steadily proceed from the same quarter, so as to 
allow the fall iniiience of radiation and the impressions from the dear 
sky. 

The ice dishes present a large moist external surface to the dry 
northerly evening air, which cools the w’ater on them, so that, when 
at GV, it will in a few minutes fall to 5G®, or even lower. But the 
moisture winch exudes through the dish is quickly frozen, when the 
evaporation from the external surface no longer continues to produce 
much effect. 

To detect the infiaence of evaporation in producing ice, one of the 
dishes was placed in the evening upon a patch of grass, five feet above 
the level of the ice-beds, so as to be exposed to the full liifiuence of 
the sky and the cold northerly wind. This the most favourable 
situation for promoting evaporation. The night proved a favourable 
one for the formation of ice, and in the morning the dishes in the beds 
were covered with it, but the dish upon the elevation had lost weight 
during the night, and had no ice ripon its surface ; the water soon after 
sua-rise was at 4G^, on another morning the water stood at 50k This 
experiment was varied by placing a brass vessel of the same size and 
form as the common plates upon a sprinkling of straw on an elevated 
piece of ground near the ice-beds. In the morning it was found about 
the same weight, ^without any ice, although the plates on the beds were 
covered ‘with thick ice. On the same morning one of the porous 
earthen vessels similarly situated, and covered on its under side with 
tinfoil, presented the same result. 

As a further proof of the cold not being produced by evaporation, 

I next carefully weighed a number of the ungkzed dishes in the even- 
ing and again in the morning* when I found that they had gained con* 
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siderable weight, which was owing to the absorption of moisture on 
the surface of the water exceeding the loss by evaporation from the 
external surface. The quantity of cold water which is sprinkled over 
the dishes is not sufficiently large to explain the great increase in the 
weight of the dishes, which I found was about the same when no water 
had been thrown over the bed. Glazed vessels of different colours 
were placed amongst the unglazed, which in the morning were found 
to have thicker ice, and to have gained more weight than the common 
dishes. ■■■ , ,, 

In eight experiments with the common nnglazed ice-dishes, the aver- 
age gain in weight, was 68.5 grains; and of five experiments with 
smaller black-glazed slightly porous dishes, this average was 110 
grains. As the sarrounding media must have a great influence on the 
formation of ice, I noted their different temperatures. The air at the 
ice-fields was always found warmer in the evening, and much colder 
in the morning, than at the neighbouring village of Bandel, where the 
ground is more sheltered by trees, from the direct influence of the 
sun's rays. The average of a number of experiments in favourable 
•weather for making ice, gives, at Bandel, 70 degrees in the evening, 
and 56 in the morning ; and at the ice-fields 72® in the evening, 
and 46® in the morning. 

The temperature of the different substances in the neighbourhood, or 
forming part of the ice-beds, was examined a little before sun-set and 
soon after sun-rise : on a clear evening and favourable morning, they 


were found to be as follows; — 

Morning, Evening, 

The air 5 feet above the ice-beds, 42^ to 46® 72® 

Water in the large jars between the ice-beds, 44 to 60* 68 

Water in a deep tank in ice-fields, 57 77 

Ground in the neighbourhood, immediately under 

the surface, 54 57 

Straw in the ice-beds, 3 or 4 inches under the surface, 42 to 46 48 

Ditto, of a thatched hut in the ice-fields, obliquely 

exposed to the sky, • * 44 61 


The temperature that generally prevails on nights fitted for the 
manufacture may be learned from the following table, for w'hich I am 
chiefly indebted to Mr. Herklots, Fiscal of Chinsurah, 
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Aksirattofa TMe of pears' O&senmimns onike Temperature of} 
surak between, the dawn of dap and sun-rise, during ike semo\ 
faetmre, % i¥r. Berhhts, Fkcal of CAimurak The ikermometer i 
generaify stood § or 7 degrees hiver ; but thk u mi sheivn, exa 
year from J)r, Wise's Qhervmtwns. 


Mean femperaturc .of tlie 
air at Chinsurah. ' ■ 


Nor,' 6 to SO, 
Deotmber S, 
. ■ . 9 toS 3 , 
Jaimary 3, 


|5llj , , iNNwJ 

^5* a sw. ^ A t>*2 44s a 

IS,! 58. HNW, J 55243 a NW, 

14,1 . >3. 47 a jsNvv. ,3-?® •• 

15, 5'2. 46 i JiNw. 

16,4a 44 c NW. 

17,48. 42 Nw. 

lo'io ii f ^’w-^larch 1.56 

19, 49. 4a & Kw. 3,56 

20, 48. . . 1 ^ x\v. 9 Ku 

21, 50. 131 b s\%\ ll M 

22 J 48 . {,45 « Nw. 12.58 

■ ■ ■ |S, 52. 47 b\ Nw. 14 56 

24, 50. 48 a nw. I5 no , 

25,i 51. sw... ^ ' 

^qaandty^??/”, »mall 

Ditto ditto oi ao average amoaiit, . . , * * * *■’ * *'* *■ 
Ditto ditto ver) abimdaii%, ,7.*** ' 3 

_ Total Ice-days hi 1831-32.. S' 

re cop.ons table sivea by Dr. Wise, we have condensed his 
ervations into one table, which in fact shews ail that bears 
aking, namely, the general temperature under which it can 


36a-27. Dec 64.5 

Jail. 52.3 

1827.28. .Dec ..,55.4 

...... 52.2' 

Feb, I to 19, 55.0 
1828-29. Dee.lStoai, 56.1 
Jam..,.. . 54.4 
Feb. I to 17, 54.8 
iS2§.30. Bec.5ta 3l,548 
Jaa, **■*.,.. 52.5 
Feb. BO ice, 

1830-31. Jan. J, 30.0 

2 to 30,.,. s. 53.2 

Feb ... 55.2 

Blar.toOtli,. 54,4 
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ice-fields, 48°. The very cold nights are from six to eight in one season, 
or in which the thermometer is below 48® at Bandel, or in the ice-fields, 
42°. The careful record of last season shews there were 27 nights on 
which ice was formed, of which only three nights were very favourable, 
seven favourable, and 1 7 less so. 

As the infiuence of straw in producing the necessary degree of cold 
must be considerable, the following experiments were tried. One of the 
common unglazed dishes was placed at the bottom of one of the ice- 
beds, with a very small quantity of straw between it and the earth, and 
another dish of the same kind was placed in the same way without any 
straw under it. Next morning I found ice had formed upon the water 
in the dish which was put upon the straw in the ordinary way, but 
there was none on the dish which had been placed without, nor on 
another at the bottom of the ice-heds ; the water in the dish upon the 
sprinkling of straw being at 50®, and the other upon the earth at 52®. 
Soon after sun-rise on the same morning, the water in an ice plate, 
put upon the w^alk between the ice beds, stood at 46°, and in the large 
water jar between the beds at 60.5°. 

As a further proof of the influence of straw in producing the degree 
of cold necessary for forming ice, a register thermometer was placed 
upon the straw with its bulb exposed to the sky near the side of one of 
the beds, after several of the plates had been removed, when it was 
found to indicate as follows : — 


Tempera- 

ture. 


S Tempera- Difference be- 

^ tureofthe tween the air 

S3 . air 4 feet at the surface 
J J above the of the straw & 
beds. 4 feet above it, 

^ CL 

S 'TTT 7~ 7 


1832. 

Jan. 21). 7 A* m, 
^2. 7 A. M. 

23. 7 A. M. 

24. .. 

25. . * 


.. 28 .. covered 26 ..1 .. 47 

5p.m. 47 7i) . I .. 121 42.5 48 

.. ^ .. coveredl29,5 114|34 47 


25;! ;; l .. l I fcovereal 29 1 124| .. I .. f .. 1 .. I .. 

This table presents a high maximum and veiy low minimum tempe- 
rature, which is to be explained by the non-conducting and powerful 
radiating property of the straw, and, in the morning, in part to the 
production of hoar-frost. 

As the kind of dishes employed must have a considerable influence on 
the temperature of the water they contain, I employed the following 
means to detect the influence of the material of which the dishes were 
formed, A morning was selected when the wind had suddenly changed 
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towards daybreak to the S. W. direction, when the air was mad and 
moist, and ice had formed on rery few of the dishes placed upon the 
stow. Soon after sun-rise a mist appeared over the iee-beds. The 
air was at 53.3°, and the temperature of the straw 42°. The tempera- 
ture of the water, wliich in one of the common unglazed dishes in the 
evening was 56“ ; in a black glazed one was 58" ; in a white glazed one 
5&“ ; in the morning the temperature of the water in one of the common 
unglazed dishes, with a film of ice on its surface, was at 34°, in the 
dish next it without ice 35“. The water in a white saucer had a thin 
sheet of ice upon its surface and was 35“, and in a deep white cup, 
without ice 39..5“, in a black glazed cup 36", in a deep one of the same 
material 3S“, and in a flat glazed plate 36°. On another morning of 
the same kind, a black coloured copper vessel had no ice, while a white 
painted brass vessel wms covered with it. 

Tlie influence of brass dislies in conveying away tbe heat was made 
evident by the ice being thicker than on the other dishes, and extend- 
ing from the under edge of the plate of ice upon the surface of the 
water for some distance along the inner surface of the brass dish. 
(February 2.) The ice w’as thick, and numerous small triangles were 
found a little to one side of its centre, which %vere not completely closed 
at their apices, and around this central point the ice was bulged out and 
thin, and, on examining its under surface, numerous crystals were found 
to ha\ e formed at the raised part where the ice was thinner ; from whence 
they shot obliquely towards the centre of the water, underneath the 
upper plate of ice, where a small aperture was situated. 

On the 2nd and 3rd of January, (1832.) there was only a thin film 
of slightly irreplar ice on the surface of the brass dishes without any 
appearance of ice upon the water, in most of the plates, which with 
the exposed portions of straw, grass, &c. were moist. Tlie water in 
the dishes which had not frozen near the sides of the beds, stood at 
frona 32° to 33“. In a dish put upon another with water in it the upper 
stood at 32®, and the under at 33®. From these experiments the water 
appears to be influenced by its depth, exposure, and the materials and 
colour of the dishes employed for making ice. 

^ In Bengal the day is always hot, and the tendency of caloric to ar- 
rive at a state of equilibrium would soon render bodies on the surface 
of the earth of the same temperature, were it not that each has an apti- 
tude to receive and a power to discharge caloric, which is influenced 
principally by the nature of the surface of the body and its temperature. 
Ihe degree of heat will vary with the power of the body, which may, 
however, be influenced by the evaporation from it by winds and air 
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heated by contact with the earth becoming specifcaDy Ughter and 
ing on the atmosphere. By the continual 

acc-umulation of caloric in the earth is 
as soon as the sun sets, the increase o 
is generally cool under a clear and sn 
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operation of these causes an 
prevented during the day, and 
heat is checked and the night 
irkling firmament even durinn* 
me noTxesi season, inis is in consequence of the generality of bodies 
on le face of the earth radiating caloric in large quantities, especially 
when exposed to the clear sky, as they receive few rays from theneiffh- 
bounng bodies in retornfor what they radiate into space. So power- 
ful are these causes in producing a great degree of cold, that in very 
favourable mornings drops of dew may sometimes be found congealed 
in Bengal upon thatched roofs, and upon the leaves of some plants 
during the cold weather. The cooling process advances more rapidly 
than could be supposed by on'e who has not experienced it himself and 
proved the justness of his feelings by the aid of the thermometer ’ In 
the open plain in which the ice is made, I have seen the temperature of 
the air four feet above the ground fall in the time the sun took to de- 
scend the two last degrees before its setting from 70. 5“ to 57“. 

Pieces of glass and tin were placed under the common dishes in the 
ice-beds : in the morning they were carefully examined, and their under 
surfaces were covered with large drops of moisture. A piece of glass 
eight inches long and seven broad was placed on the evening of the 
24th January, 1832, under an ice plate among the other dishes upon 
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appeajance of crystallization was observed, and near tbe centre of one of 
tlie plates of ice a small triangular opening was left» Tbe ice was 
sooner detached from the dish by tbe beat of tbe sun, and a tbin rim of 
ice several lines in breadth was found descending along tbe metal 
beyond the under surface of tbe ice. 

One of tbe common dishes, lined with a coating of giim-kc on tbe 
inside, weighed tbe same evening and morning : — another coated on 
the outside bad less ice, and more crystals, and lost a quarter of an ounce 
by weight ; and one lined with tinfoil on tbe inside was of tbe same 
weight e%’’ening and mornirig.-.: 

The ice on these dishes was thicker, presented feiver crystals, and 
bad less air in tbe interior ; more especially on tbe one lined with lac 
on its inside. Tbe brass vessels bad less bubbles than tbe common 
dishes, probably from tbe air dying of as it was detached from tbe 
water, as it bad less bold on tbe smooth surface ; and on tbe two lined 
on tbe inside tbe ice was easily detached from the plates. 

Tbe application of these results to the explanation of tbe manner in 
which ice is formed in Bengal becomes sufficiently evident. Tbe influ- 
ence of tbe soil and tbe elevation of tbe dry ground, its inland situation 
and free exposure to tbe sky, and tbe quantity of dry straw presenting 
a large mass of a bad condiictor of beat, which penetrates but a short 
way into it during tbe day^ ; — and as soon as tbe sun descends below 
tbe horizon tliis large and powerfully radiating surface is brought into 
action upon tbe tbin porous vessels, — ^themselves powerful radiators. 

Tlie night air descends to tbe ■ earth’s surface by tbe removal of tbe 
beating cause, and deposits a portion of its moisture upon tbe power- 
fully radiating and therefore cold surface of tbe straw and tbe large 
moist surface of tbe dishes. Tbe cold dry north-west breeze of tbe day 
dries tbe ground, and declines towards tbe night into moderate airs, 
which pass slowly over tbe dishes and prevent tbe accumulation of 
caloric on their surface from tbe deposition of moisture. 

Tbe combined influence of tbe above agents seem sufficiently power- 
ful to account for tbe degree of cold required for forming ice, as tbe 
above experiments appear to me to prove. 

* I bare strong reasons for believing timt electricity bas a cemsMeraWe influence 
on tbe formation of ice, but I have not bad sufficient €>pport!init!es of Infestigafcing 
tbis important point, which I must lea^’e to form tbe subject of anotber commiml- 
cation. 
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VII. — Proceedings of the Asiatic Society. 

Wainesday Evening, 9,0tk February, 1833.' 

Georg-e Swinton, Esq. in the Chair. 

After the Minutes of the last meeting had been read, the Society 
proceeded to ballot for Colonel John Briggs, Dr. J. N. Casanova, and 
Rev. John Macqueen proposed on that occasion, who were manimously 
elected Members. 

Sir Benjamin Malkin, Recorder of Penang, proposed by Sir E. Ryan, 
seconded by Mr. J. Prinsep, was upon the favorable report of the Committee 
of Papers, elected an Honorary Member. 

The Secretary announced, that the Committee of Papers had, upon the 
authority of the resolution at the last meeting, disposed of two notes, value 
Rupees 's,M0, for the liquidation of the debts standing against the Society. 

The Secretary also reported, that in consequence of new arrangements 
made by him as Editor of the Jocbnai, of the Asiatic Society, he trusted 
that he should in future be able to supply that work gratis to the 
members of the Society. Mr. W. H. Macnaghten remarked that no 
notification had been circulated to the members acquainting them with 
the resolution of the 7th March, and giving them the opportunity of pos- 
sessing the Journal then allowed to be published under its auspices; he 
thought that such notice should be issued both with reference to the former 
volume, and to the future numbers; and it was ordered accordingly. 

The Secretary e.vplained to the meeting, that Mr. WEson, previous to his 
departure, had reported to Government the completion of Mr. Csoma de 
Koros’ Ti’tietan Grammar and Dictionary, and had offered to take the 

manuscripts to England for publication; but that the Honorable the Vice- 

President in Council, being of opinion that the works might more appro- 
priately be published in this country, under Mr. Csoma s own eye, Mr. 
Wilson had made them over to the Society. He had therefore followed up 
the subject by a second application to Government on the 30th January, to 
which the following reply had just been received: 

To James Prinsep, Esu. Secretary to the Adaiic Society. 

I at'directed to acknowledge the receipt of your letter, toed the 30th ultimo, 
repo-tin- the inability of the Society to defray any part of the expense which will 

"s - df^ “ -“r 

ragraph of your letter, that it was intended hy Mr. Swinton s letter to Mr. Wil- 
w If/the mb ultimo, to intimate that Government would take upon it- 
^f l exptl of h p«^ of Mr. Csoma de KOrOs’ works and I am now 

J.". «»■ " 

dl wiU be happy to saaction the estimate furmslie4,^^y , ^ ^ , 

SI 2 ''-.4-,^ 
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, Brd. ■ ■ It' is oWiousIy desirable that the work should haTC the benefit of the learned 
author’s superinteEdence during Its progress tlirough the. press, and His Lordship 
in Council trusts, that it may be entered upon im,med lately. 1 am further directed 
to tender to you.rseif the acknowledgments of Govermiieal for the valuable assist- 
ance you have offered on your own- part, 

■ I have, &c. &c. ' ' 

■ ' (Signed^^ MacXaghte?^, 

. Qfg, Ckief Secy, io GomiimenL 

Coimd! Chamber^ I2ih Feinniarg, IS33. 

The Secretary stated that arrangeiiients had accordingly been made with 
the Baptist Mission -Pressj to commence upon the Tibetan Grammar and 
Bictkmary immediately., : 

Read, a letter from Mr. IF. Twining, Secretary to the ^fedicai Society, 
acknowledging the receipt of the 1st volume of the Journal of the Asiatic 
Society, and voL Avil, of the Researche.s. 

Libmrg. 

The following books were presented : 

3rd voL of Fiora Indm^ or Description of Indian Plants, by the late 
Wm. Ro.’cburgh, M. .D. F. R, S.' &c. &c.— % €apL James Rfkifjurph^ on 
the nf hhnse{f mid brother, Editors of the work. 

Proceedings of the Zoological Society for 1830, 31, and 32 — % the Sociefg, 
The following ^bg tJielr author SirJ, F, fV, IlerseheL 

On the Separation of Iron from other Metals. 

On a New Method of Computing Occultations of the Fixed Stars. 

An account of Observations made with a twenty-feet Reflecting Telescope is 
the years 1826-27-28-30, on the Parallax of the Fixed Stars. 

An account of Determifling the Difference of Meridians. 

Herschers Micrometrical Measures. 

Ditto’s Account of the Repetition of M. Anigo’s Experiments. 

Humholdt*s Fragmens-de Geologie.— the author, 

VaillaiiFs Kiinnsmata Imperatoriim Eomanonim, 3 vols, and 
Agostini on Medals, 1 voL— % €, It Prlmep, Esq, 

Nos. 51, 55, 56 of the Joiir. of the; Asiatic Society of Fari&-.-% the Smteig. 

Meninski, Thesaurus Linguarum Orientalium, 3 vois. and 

Federici Borromaei. Thesaurus, 1632, vols. 4.-5^ Babm Itammmui Sen, 

: A complete copy >f the : €a.icutta Journal, bound in quarto,— % iim 
Secreiarg, 

Essai sur le Madar (Calotropus Madarii),— % M Cmmom, Esq, 

A copy of Fklvuamoda Tarunginee/* % Ifukt Raja mdikkwH MaMdun 
A copy of the Mew Testament and the Psalms of David, translated into 
the Malagasy language, at the Missionary establishment of Tananarivo,---* 
bg C, Teifair, Esq, President of the Nat, Ilmt Soc. Mauritius, 

Meteorological Registers for December, 1832, and January, 1833.-% the 

vrvegor Gmerai, 
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Larclner's Caliinet Cyclopedia— diemlstry , 1 voh-^reeemi from the 
BoolM'ikrs, 

Phiineal 

Read a letter from Mr. CC Swiato% communicating correspondence be- 
tween ^Ir. Robison, Sec. Ed. Roy. Society, and several paper manufacturers, 
on tiie subject of tlie Nipal Paper Stuff. 

Tlie experiments trietl by tbe paper manufacturers at borne upon the dried pulp 
of tlie Mpai paper stuff made up into bricks .^as described in the Journal, 1st voL 
page 10,j ami sent home by Mr. G. Swinton in 3831, do not seem to have been 
at all successful The specimens furnished by Mr. C. Cowan to Mr. Robison 
possess oeitlier the softness nor toughness of the paper manufactured in the valley 
Itself, according to the metli{3ds detailed by Mr. Hodgson. Tliey are brittle and 
stiff ; transparent, as if impregnaled with varnish, and full of gritty brown spots. 
The colour of the specimen marked ** strongly bleached*' is still far from being of 
a good white. It took about 1(1 lbs. of strong dry chloride oflime, and twm lbs. of 
sulphuric acid, to bleach iiO lbs. of the material, being four or five times as much 
as is necessary with ordinaiy stuff, and the texture was doubtless injured thereby. 
It retained the water veiy- obstinately on the sieve, and shrank remarkably on dry- 
ing. Tiie thin sheets made in Nipai and sent home in 1829, by Mr. Swintou, were 
on the contrary exceedingly tough, flexible, though not quite white; they more re- 
sembled what is called India paper," and took the minute impression of a bank 
note plate with perfect fidelity. 

I^Ir. Charles Cowan mentions in his notes on working-up the stuff, that it was 
found to be as lough as any material with which he was acquainted, which proves 
that it must have deteriorated since. The value of the cakes was estimated by this 
manuiacturer at £6 to 8 per ton, or if fit for cartridge paper, at nearly double. No 
hopes were entertained of turning it to any more refined purpose. 

Read a letter from the same Member on the subject of the Garjan or 
w’ood-oi! procured in the forests of the Tenasserim provinces, a large quan- 
tity of which he had also transmitted to the Sea of the Ed, Roy. Society, to 
ascertain its value in the English market. 

This oil is in general use among the natives here for mixing with colors, and is 
chiefly imported from Chitnigong, but it would appear on Major Burney’s authority 
to be still more abundantly produced in the Tavoy district, and at much less cost ; 
the bazar price in Calcutta averaging about 9 or 10 rupees per maund, whereas at 
Tavoy it may be procured at about one-fourth that price. Both in India and in 
Engbind it has been found to be a good substitute for linseed oil, for outside work, 
especially in light colors, being worth for this purpose about ^12 to 1.5 per ton, 

Mr. Dowie, a currier of Edinburgh, read a paper before the Ed. Society of Arts, 
on the mode of applying this vegetable oil alone or . mixed with tallow to the pre- 
paration of leather for shoes, and he considers it as far preferable to fish oil : this 
application is quite new, and at Mr. Swinton’s suggestions some similar trials have 
since been made in Calcutta, by Mackenzie and Macfarlan, with; success. The 
leather ab.sorhs a great deal of the oil, and the specimens presented to the Society 
appear to be very soft and tough. ' 

Major Burney describes the tree whence the Garjan oil is extracted, as forming 
large forests in Tavoy, growing to a great height and size 5 its native name is Ka-* 
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.nil/m; tlie at Moulmein, 02 feet higli, is formed of a single Kaniym tree* 

Mr. Mainpry says, tliat tbe' .oil is much improved by boiling, which gives it drying 
properties ; be has often used' it for boats, and has found it excellent in preparing 
larpanling. The inhabitants .of Tavoy and Mergni do not bum earth-oil like other 
Burmese, hut torches made, ..of this wood-oil and touch wood. The imports Into 
Calcutta for the last. three years were as follows : 

In 1820 ‘3.0, . ■■ Bazar maimds 759, Average price 7 8 

1830- 3.1, . ■ . 014, 6 4 

1831- 32, 1708, 7 2 

R^acl a letter from Dr. F. W. Maleolmson, Mad. Euro. Reg, Hyderabad^ 
annotiiicing that he had fallen In with a box of Dr. Voysey's Geological spe* 
cimens, whlcli he shouhl forward to Calcutta by the first opportunity. 

Among them are two fossil bones (of which he sends drawings)— descriptions 
ant! localities may be found, in Br. ¥.*s. papers. Fig. I Is part of one of the long 
bones of a maramlferoiis animal .(probably a goat or cleerj ; Its fibrous structure is 
very tlisliiict, and presents fine yellow reins when cut and poiislted : internally the 
reiJiams of the ridges to which the conceilated structure was attached are visible. 
Fig. 2 Is one end view of the same filled whli a reddish earth, common near some 
of the granite rocks in the neighbourhood, and it Is filled with small pieces of felspar. 
It Is mlneralizfd with the carbonate and a little phosphate of lime. All the other 
stones appear to- have been collected-in this district, and there can be no doubt of 
the locality from which this was obtained/’ 

Dr. Malcolmson also , sends the drawing of a chambered univalve fossil 
shell, ill a white limestone, found among Dr. Voysey's collections. 

Read a letter from WiEiam Onslow, Isq. C. S. dated Futtehpoor, 6th, 
Deti-ember, begging the Society’s acceptance of some old Roman coins dug 
up upon his father’s estate in England. -- 

The sixty-one coins tra.nsmitted consist chielly of the mmii i/mu of Constantine, 
among which are some of FRBS EOMA and URBS CONST ANTINOTOLIS s also 
two of the Aiitonin-e.s, bvo of Domithm, one of Tetricus ; the rest are in so decayed 
a state as not to- he decypherabie. 

Read a letter from Lieut,. -..A, Burnes, dated Bombay 26th Jan, announ- 
cing tliat he had dispatched for the Society some Bactrian coins^ coBected in 
his recent Journey to the Oxus : also some belemnltes and other fossil sheEs 
from the deserts. ■ , 

Specimens of - copper ore from NeEore were presented on the part of 
Mr. Kerr, - - 

. The mines appear to., lie -to the no.rthwmrdof the ■PeriB.ar river, 36* M. M. W.- of 
Neilore and 37® W. from the sea, near a village called Ganyp&iia in Arrowsmith’s 
.Map,.'. - - , - 

The copper ore prevails over a considerable tnict of country— It consists of ma- 
lachite, and of black anhydrous oxide of copper with red and yellow ochre imbed- 
ded ill micaceous schist. Mr. Kerr points out that the ore differs from the English 
coppers essentklly, in being free horn iron pyrites md other deteriorating ingre- 
dients, as lead, antimony, sulphur, &c. which make that ore difficult to purify, 
whereas the NeEore ore becomes quite pure by simple ameiting. The specimeE of 


' Astatic Sadety,/::- ■ 

reduced metal sent witli the ores is of a very fine color and highly malleabie 
Doctor Thompson, 20 years ago, analyzed the ore and found it to contain* 

carhonic acid,.. 157 * 

Mack oxide copper, ...... gO *75 

red oxide iron, ^ 

, silica and loss, ^ ' 3 05 ' " ' ’ ' 

*loo 

Four different varieties examined by the Secretary contained from 13 to 47 per 

sent, of red oxide of iron and silex. The appearance of the ore seems to promise 
ample success to those who have engaged in the working of these min.. 

Specimens of the copper ore of Nipal were presented by the Resident 

Mr. B. H. lioclgsoB. 

Tliis ore is a sulphuret of copper, mixed with a laige proportion of ferruginous 

sulplmret. 

A stuffed albatross, presented by Mr. J. Kyd on the part of Captain 

Henry Hiitchinison of the Ship Lord Wm. Bentinck. 

Some fossE bones sux^posed to belong to the Drenti or the Dodo, from the 
Isle of France, i)resented by C. Telfair, Esq. 

Also a specimen of the silk produced from the Madagascar worm, by the 
same gentleman. 

This silk is reported by competent judges in Calcutta to be well reeled in the 
Italian method— the thread is harsh, uneven, and gouty, of 14 or 16 cocoons. The 
specimen appears old and damaged.” 

Specimens of the Scinem Bojerii and the S. Bmtonii (J. Desj.), and the 
squitle de TI. Maurice, preserved in spirits ; also some fossil bones of the 
turtle discovered in an estate at Flacq, in the Mauritius. Mons« 
J. Desjardins. 

A letter was read from Monsieur Desjardins, Secretary to the Mauritius 
Society, presenting to the Asiatic Society, manuscript copies of 24 notes, 
memoirs, descriptions. Sic, composed by himself, on various subjects of na« 
tural history, Sevei'al of them have been published in the scientific jour- 
nals of Europe, 

The first two papers relate to the organization of the Society for the study of 
natural history in the island, to which allusion was made in the jouknal, voL i. 157. 
There are also the rules and the report of the third anniversary meeting, (we have 
already received the two former reports,) Of Monsieur Desjardins* contributions 
to natural history, the following list will give the most fiattering proof. 

Sur une couleuvre prise vivante a File Maurice, 1829. 

Description physique deFBe dAmbre, 1829. 

Ditto de la Becasse de Maurice. 

Ditto d*uiie caverne situee k la riviere du rempart, 1829. 

Ditto des mammifdrte de File Maurice. ' ' ; 

Ditto des 29 oiseaux de Madagascar, 

Sur une annelMe du genre Erpobdelle, 
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•Siir trols especes de lezard du genre scinqne* 

Siir im tandree de Madagascar. 

, Siir trois especes d’ecliassiers de do. 

Sur une coucou pris a Tile de France. 

Sur quelques poissons de la cote N. O. clc' Sumatra 1831, 

Description d’un oiseau (smhpaT totmim ghiiii^j^ 1829,. &c. &e, 

IMerm*y, 

"Mr, Telfair also tranismifcted by the same opportunity a variety of manu-, 
script essays by Mr-. Baker and others^ connected with the literature of 
Aladagascar, besides^ the Missionary publications already noticed. 

1. Translation of the flible of the alligator and hedge-hog, 

■ ,2. ■ Ditto of a song concerniiig the dead. ' 

3. On the ordeal of the Tangena. 

4. Siir les .malafiies eiMdeiniques de Madagascar. ' 

Portions of some of these papers were read. 

Rmilved, that the last paper be made overto tlie Medical Society, and that 
the best thanks of the Society be given to the President and Secretary of 
the Mauritius Xaturid flistory Society. 

Phanks vrere also voted for the other contributions of the eveniipr. 

After tiie business of the evening was concluded, Mr. M". M.<vcxaghteji 
begged to remind the meeting that this might be the last occasion in which 
they would enjoy the society of the gentleman who now ftccupiwl the chair 
in this country— nay perhaps for ever ! He had seen his friend in the mornl 
ing overwhelmed with the fatigues of preparation for embarkation on the 
morrow, and little thought it jmssible for him to attend to other engage, 
ments ; hut his ardent zeal for the cause of literature and science had urged 
Mm to devote the very last moment of his residence in this land to the In- 
stitution with which he had been connected so long. For the affection 
and interest thus manifested to the last, the gratitude of himself and 
of his brother members was most due,— and for tlie modesty which had 
marked his services to the Society, and vvhich alone had prevented his rising 
long since to the highest dignity it could bestow. From the time of Ms 
quitting college, Mr. Swotok had been distinguished as an Orientalist, and 
his unimpeachable conduct had marked him as one of the brightest orna- 
ments of the Civil Service. Mr. Swixmv, he kiic w, would wisli Mm to spare 
sucheulogium in his presence, but it would he mijust in Mm and in the 
Society to allo.w their associate to ipiit them without testifying their anxious 
solicitude for Ms safe and happy return to his native land. 

^ Mr. SwiNToy returned thanks for this expression of feeling on the part of 
his associates, which he attributed rather to their partiMity than to his merits. 
He had always felt the warmest intere-st in the Society, and had endeavour- 
ed to contribute to its success, whenever an opportunity occurred. He could 
but now for the last time tender his sincerest wish for its lasting fame and 
;i prosperity, and once more returning his best thanks, he bade them faiwelL 
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Vin.—SysfemaficaHy arranged Catalogue of the Mammalia and Birdi 
belonging to the Museum of the Asiatic Society, Calcutta. By Br. W, 

Waiiow. 

mammalia, 

Ori . Caenassiers.--- ' 

F(nn. Cheiroptera. Gen. Galeopithecus. 

Gakapifliecmtidgark. The Cohigo. ■ 

. ■ . . Irisectiroi'a, Gen, Sorex, 

Sores: gigmiens, Geoff. Indian Shrew. 

, Faw. Carnirora. Tribe Piantigrada. Gen. Ictides. 

<13 piesented to the Society by CoL Farcpihar under 
and has been described by Sir S. Raffles 
in the I3th vol. of the Transactions of the Liniifean Society, 
his enumeration of the molar teeth, which are not 
jaws ; there being six in the upper and only fire in the 
corresponds. The exact niim- 
Baron Curier'S' account' :woiiM,' 
ppositiou that there are six in each jaw, as in Procyon/ whilst 
ji Lniversd, that the teeth are 18 in number in each jaw, 
two canines, and 10 molars. There can be no (ioubt of the 
s speciuieii .with Ahe Ictides ater .of 'Frederick Curler, though it 
ary to separate the latter from the species with which it has .been' , 


ififics arer. l Ins specimen w? 
tlie title of long-tailed Bear of i\falac€< 
as the “ Benturoiii 
Sir Slam ford is incorrect la 
six «>ii .each .side .in both 
lower. In every tdJier p 
her of teetli in MMcs I am 
lead me to the suj 
I hiul in the BuIIetii 
namely six incisors, 
identity of the 
may be necessa 
generically connected, 

. :2Vi§c.DIgitigrada. Gen. Lutra. 

Zuira mir^ F, Cuvier, Indian Otter. 

Gen, Vlverra. ' , 

Plverm BengakmiSj Hardw. 

Gm. Felis. 

Feiw Pearson, 

Feiis eaim^ a variety of the common cat ? 

Ord. MARStTPiAniA. 

Fam. Basyurid®. Gm. Thylacinus, 

TMglamim siriatm. Zebra Thylacine. Bideiphis cynocephalus, Harris. 

Grd. Rodentia. 

Gm» Ehizomys, Gray*, 

Rkhomgs Sumaire^isk. Bambii Rat, Raffles. This specimen has also been described 
by .Sir S. Raffles, and from his description, Mr. Gray, has, referred it to his new 
genus Khizomys, adding however a note of interrogation as to the correctness of 
the location. It certainly does belong to the genus,, but it would be very desir- 
able that a specimen should be sent to Mr. Gray, especkliy as it is by no means 
clear that it may not be identical with his M, CAinrnm . ' 

Gen, Hystrix, Snig. Atheriha. 

Athermafmciculaia. Brush- tailed Porcupine. ' 

Ord. Edentata. 

Gm. Manis. 

Manis pentadactgh. The short-tailed Pangolin. 


o 


m 


^ Catalogue of the Mimenm 



Qrd. Moxotr'ema, 
Geu, Echidna, 


MeUina H^jstrm, Porcupine Echidna. 


Ori. Rcmixaxtia, 
Gm* Moschns., ■ 


'Mioschtm Savmiims, The Kautchil 


Tmmm‘ \ ''Monstrous specimens of the Ox and Buffalo.. 

' . . Ord . Cetacea. 

Gm, Beip'!iiiiorhycliu.s.. 

BelpMmTkychtm GmigBiims, Xndhm Bolphin. 

BIliDS* 

Orel. I'l. IxSESSORES. 

■ Tribvsl. Fissiroslres. ' 

I. FfO? 2 . Meropiche. OtM. Merops* 

Memps viniis. Indian Bee- Eater. 

Gen, Alcedo. 

Aimh Bengolemk. .Indian Kingtislier. 

Omt: Halcyon* 

Makgrjm SrtigrneMU, Sii.iyrna Kingfisher. 

Diicelo. 

Daceh gigmiiea. Cireat Brown Ki«glls.her. 

TriMs 2. DeMkoslres, 

■ L ]\hisckapidse. Oew. Alnscipela. 

3Itfh'Vipcta crerulpa. A/aire Fly-catelicr, 

IL Fmn. Laniads SW^» Blcriirina. Geih Bkniriis, 
McTumB'maerocercua. 

HI. Fam. Mend id® Sabf. Oriolina. Gm * Orioliis. 
Gfiolm Meiamcppkains. . 

; iV. Fhm, Sylviad:e. GV/i. dora.' 

' Jfim- ScBp'iihrk,-' ■ ■ 

Gin. Accentor. ' ■ ' , 

Acmmior moimlarm? , ' 

■ V. Fam. Fiprid®. Gm. .Fanis. 

CTOfjsImv '. ■Cre.sted Titinoose, 

'■ .6'i5^//VAI.aiidma. Oe«, Alauda^ 

. 'Crested Hark. 

■ Oe». Emherista. 

MmUrha Mmgalemm. - 

. .HI. Fmii. Covid®. Buhf. G&i. Barite. 

'BariM ■■■',■ 

Tibkm* 

Sul^. Comna. Gm. Pica. 

Fim. mgaMniu, ■ The Rufous Crow. 

■■■ Subf. Coradima, Gm. Coradas. 

Coradm Bmgalemn. Bengal Roller. 

■ . - V. -'Fafii.. Loxiad®. Bm. Cocoihraustes. 

Common Grosbeafe, 



Of ike Askik S^ckiy, 


Trii^m S. flfansor^. 

II. Fmn. FVilfaeitte FsiUm^im. €mi. Pslttacus. 
Thr Parrcit: or Jaco, 

Sithf, pBlmirnim, Gen. Nauodes. 

Kmmtkf jmkiitiiuM. Tlie Tumwifie Farfakeet 

',6>«.,'Fiati'Cer€us. ^ . - 

Pktpcfreyji Xai)|wrfil Farmki‘«?t, 

. .. Gm. Falaeomis. ■ 

Paimmik far^ I'mfth, Vrllo w-rwtemi Farratet, 

- — -* ffikiiwf'jikilm. Parrakeet, 

III, Pam. Pica#l«, Gm. Bncco. 

FAiitppmkf^. Yrllnw-throated Barbet. 


Gen, Pkus. 

Pkm ririfU^, IJrinMj Wooil|m'ker. 

— — iifpL 

11^ i%w.,CertMa{i3e. Upupa. ■ 

Epi^fps. Tlir* I!on|Hrt\ 

V. Pum. Caciilidse. Gen. Cnciilus, 

CmmiuM' Orieuiaiif* 

CfjrMmmfiia. €iick<)o, 

Gm. Centropus. 

Cmi^^npm iVi!kppfiim. Philippine Cwckow, 

— — Gigm ? 

Trihm 5. Tenitirostres. 

V. Fmn. Meliphiigid^. Gen, Melithreptus, (Vieill.) 

Ileiiirepim IVbM Iloimiim, 

Gen. Orcadion, VieilL 

Oreaiim c&mnmMim. Waltled Bee-eater, Latk. 

Gm. Prinia, Horsf. 

Prinia famiimrm. 

Ord. lit, Rasores. 

I Fam. Coliimbidae. Gen. Treron, (Vinago, Cuv.) 
Treron miliiara. SaiEt Thomas* Pigeon^ The Green Pigeon. 

IP p«,TlmsianM2e. :Ge«. Tragopan,.Cun 
Trsgapm Saigme, The Nipal Pheasant. , . . , ■ . 

10, Fam. Tefcraonid^. Gen, Perdix. I * 
Pirdije CkuMr, Gray. Omkar Partridge. 

Gen.Ortygis. 

Ortpffu Fugnax, The fighting Quail- v . 

Ord, IV. GRALLATORks. 

0. Fam, Ardeidae. Gen, Platalea. 

FUiaka Imcoroim. The Spoonbili. 

Gen, Ciconia. 

Cieonia leucocephala. The Violet Stork, or ManiJtJore the Katives. 

Gm, Ibis. 

Jhisfukinelim. The Green Ibis. ; ' 



IdO Imlkm A^aiitmi liisimij. ■■{Fib 

RaMIda. Ge». Parra. 

PmTiiMetmioehtfrm* Imlian .Jacaiia. ■ 

Chhmisk. Cljiaese.:da€aiia.^ 

- — Afrkaiia ^ 

fki'i, PoTpliyrio. 

Ced, Crex, 

Cre3c 'prjrzam. Spotted Galimiile. : 

IIL Scolapaadffi.- Geii. Toiaiiuf, 

Tfdumm GhMiB, Greea-slmnk Snipe. 

V. Cliam'lriadre. Taiiellus. 

WmieiMsmmrGptm^a.Cm, V,Tnmhr,Hiif^l 

Gen* llKirutlriiis. 

Cimrairms Ylie Dottrel. 

fku. niiiiauto|'in>. 

Mirmnf^ms mekiunpferm^ Tem. Loiie'-Iee-j/CHl PliO'er. 

OrP. V, XATai'onE^. 

1. A^iatida^ 6'e4. i-iuieiila. 

6e'/o FnDpila. 

Fvdjuh mfim. ■ Red-crested FodianL 

Gph. '.Marcia, 

M.arci(i eam'kt Ctmrm > FJrown. Grey-headed Goose, .The Era.lin:iii;ie.e D^uck. 

m'emdiL Ana> Sili, llanu 

Gmi, Duerqiiedidio 
Querquednki Crecea, Coinnioii Teal. 

Ba A>ow. IVhcfiiddan tre#n Ihtalac'roccirax:.. 

Phalmnmraw mhjmns. The Ciorfiiorant. 

\\ Fdiii, Laiida*. Gnu Sterna. ■ 

SUniii llirnMh, The Great I'eru, ... 

Geu, Biomedea. 

Dkmmlea eaniam, Bhnidermp^ AllMtros^., 

I uin aware that in, the precedinir list there nve ti few ruaissifins and lliere nmy hi; 
some errors, but I have not at present the opiKirlHiilty r>f the one or 

sjipplyini^ the other. The list should also luive comprised llte rcplilcs, of whldi 
the .\lusenrii co’iitains some very tine spechueii,?;. 



'IX.— ErROF,EAX XoTir,ES or InDIAK X'.ATrEAh IlLsTOEr. 

T , — ■■ ■ 

The animal sent home preserr-ed in .spirits hy Mr. G. Swkxtox, in 18.10, lo 
Mr, J. Ronisox, Seeretaiy of the Etlinhargh Royal Sueiely, u'us delivered over to 
Dr. Kxox, for dissection. Thai eniiimiit anatomiht ttrifes tu Mr. Koiiihon in the 
following tenns: 

This very splendid eift to sdence can be appreciated only by those who, having 
visited in ter- tropical climates and warm countrfirft, gemerally know well the extreme 
difficnity of procuring, preseriiiig, aud traiwmiuhig speciiiienh such m the Bugonf* 
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wliifli \* 0 H now rereived from 5fr, Swinton, and wkicli jmn hare done me tlie 
linnor to pliiee in iiiy Imnfls for examination and dissection. 

If may nof |st^rliapf*i be alt«|?etlier uninteresting to that gentleman to be informed, 
that twn I'HU-tirriiH of the animal have axrived and have been examined, though in 
a verr ciirncuy way, hy me ; the shortness of the day and darkness of our climate 
flurhiLT thr '.vinter mouths forbidding all attempts at more minute inquiry for the 
isorfions ftre, the head and upper or anterior part of the trunk 
iiiflinliug the arniH, aiul seemingly the pyoid bones with the connected soft parts. 
This |» #11 14 HI seems in excellent condition, and will no doubt afford ample scope for 
di.s.secrhiii ; the (httails of wh!«?h, together with iilustrative -sketches, I shall so soon ' 
tiH they are properly arranged and hnlslied, put into yourhands, inordertobe trans- ' 
rahtrd tu Mr. Swi.\TO,y, this being the very smallest return we am make for his so 
gruif kisMlucs*? in tniBsmllring the specimen. 

'i'lic jithrr |U)rn{in is the posterior part of the vertebral column and tail; but the 
hiifldle pruiion, couiaining ali the viscera, I have not yet seen. It will be readily 
riiiiho’.sinotl by evc^rv auntmnist and naturalist, and I hope also by Mr. Swinton, 
that this division of the* animal into three portions was the greatest misfortune 
which could have happened, since it involved the cutting across so many important 

purls, tlic divisimi of all the great vessels and nerves, the displacement of almost 

all the fn'ioins, ami the destruction of many ; so that it is not to be concealed, that 
the value of the specimen has been incalculably diminished. It would I fear 
he presuming too much to hope that the Dugong might one day reach us entire, 
f/i if ffiffie and vnimeked s inasmuch as the difficulty of procuring these 

aniniiil- is very great, and when taken would require to be immediately placed in a 
ca^k (4f ardent spirits, and carefully enclosed. But however this may he, I shall 
bestow every pains in my power to make tlie most of those portions which have 
already come to huod, and beg to return you and to the Royal Society my thanks 
for having placed at my disposal an anatomical specimen deemed by me of so great 
valued* 

2. — Kepal Specimens, 

[Eiiract from the Proceedings of the Zoological Society qf Londony Jan. 24^ 1832.] 
William Yarrell, Esq. in the Chair. 

Specimens Avere exhibited of various Mammalia and Birds, collected in Nepkl by 
B. H, Hodgson, Esq. Corr. Memb. Z. S., British Resident at Katmandoo. For 
tiiis exiiibition, the Committee was indebted to the kindness of Dr, N. Wallich, 
to w-hom the skins had been transmitted by Mr. Hodgson. 

The Mmn-malm included specimens of a new species of Felis, L. ; of two AniC’^ 
lopes, one the Chim and the other new to science ; and of the wild Bog of Nepdl. 
They w ere accompanied by colored figures, and, except in the instance of the 
latter*, by accounts of the several animals from the pen of Mr, Hodgson. These 
accounts were read. 

The new species of Felh is described as the Moormi Cat, a name derived from 
that of the tribe which inhabits the part of the hills in which the animal was taken. 

It was entirely unknown to the natives, and had consequently no local name. It 

may be- thus 'Characteriwelt. 

^ This accoimt will be found to be supplied in the 2nd pt. Trans, l^hys. Cl. As. Soc. 

■f Mr. Hodgson*s description is given in the Gleanings, iii. p. 177. 
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The only specimen of this species which Mr. Hodgson has been able to procure 
was a fine mature male, sent to- him alire, about two years back, by the Prime 
Minister of Ncpil ; it tvas accompanieci by an intimation tliat the animal presented 
to him was the hrst of the kind ever taken, the people of the country having been 
by its capture first apprized of its' existence In XepAl. It W’as caiight in a tree by 
some hunters in the midst of' an exceedingly dense forest, situated in about the lati- 
tmlc of the great valley : the tmMial of the species may therefore be presumed to 
he the central part of these mountains, or that portion whidi lies efpiidistant from 
the snows of the Himalaya and the hot plains of Hindustan, Though only just 
taken when it was brought to Mr. Hodgson, it bore confinerneot rer\' tranquillv, 
and gave evident signs of a tractable disposition arirl cheert'ui iinsiispicioiis temper ; 
so much so as to convince that gentleman that a jiidicions atlempt at taming it 
roust succeed. None such, however, was roade, and when the animal, after" six 
months confmemcmt, died of disease, it was still, of course, iroreehdined from its 
vriid state of manners and temper ; in widch state if. nianifested conslderahle fero- 
cit\’ ami liicli courage, the approach to its cage of the huge JSAoieak Df>^ exciting 
in it sympturiis of wrath only — none of fear. 

In a note appended to his description of this second new species of Feik from 
Nepal, .Mr. Hodgson refers to that of the FeL Ke/mkmm^ published by Messrs. 
Hoesfiuld and Vigors, in the ‘ Zoological dounuil,' vtd. iv. p. 383. The ground- 
colour of this latter animal is there described as g'rey, with a very slight admix- 
ture of tawny whereas in live specimens possessed by !Mr. Hodgson, the fawny 
prevails over the grey to such an extent that the tEwny &hrmld be regarded as the 
grouiid-coiour in the mature animal of. both sexes. Cine adult male k almost as 
brightly tinted as a Leopard : the females are paler than tlie males. He adds that 
the coromoii species of wild Fat is frequently met with in Nep4l of the fullest 
European she, and so like to the Oceiclental type as not even to constitute a 
variety,’" ■ ^ 

The new species of Antelope distinguished by Mr. Hodgson as the BuMim 
Aniehpe, .has been al.ready mad.e known to^ our readers*'. 

The skin of the wild Mp of NepM was com|mred by Col Syke.s with a spefimen 
of the Kokun of the IVIahrattas, recently described by him in the * Procewiings/ 
(Fart I. p. 100,) under the name of €mm Bnkhmemk, lie stated Ids impression 
to be, that the animals are idcnticHl, differing only by iluf denser coal and more 
w’oolly feet of the Nepal race, a difference readily atruimted for by the greater cold 
of the elevated regbns inhabited by it. He iledliied, however, pronoimcing a 
deckled opinion, which, he thought, could only be arrived at by more extenshe 
comparison, and by a full aapmintance with the habits of the wild /% of NepM. 

Among the Bird^^ contained in .^Ir. Hodgson’s colleetimi was exhibitet! a gped- 
m«i of tlie ffmmtonm ntiduiatm, a species described in the first part of the Pro- 
ceedings of the Committee, p. 17(b smd figured in Mr. Mould’s < Century' of Birds/ 
The specimen agreed accurately with that which had been previously exhibited to 
the Committee, except in size ^ the present specimen hm%g about one-third larger* 
Prom tins difference in size it wm conjectured to be a female. SpecimeuH were also 
in the collection of the M^opkmm Tmmmekii, the difference between wdilch 
tmmdiUMpopkmmJiamrmim (jmiatikm, Temm.) had been pointed out In 
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tlie same pari of the ' Proceedings; p. 171. , the separation of the two species was 
thus further justified by the accurate accordance of several specimens of the Nep4* 
lese bird, in tho<e characters which separated them from the Archipelagan species. 
A specimen oi' Zwt^nera monticoia wes also included in the exhibition, which de- 
rhitvd in no respect from that already described in the ‘ Proceedings/ p. 172, and 
fignriHl by :Mr. Ch'uihl. 

An iiitf‘resting species of Hornhill, which has been described by Mr. Hodgson in 
the * Asiatic Researches/ vol. xrii. p. 178, hut which had never before been seen in 

Europe, acTcimpamed the former birds. 

Airiciiig some drawings of this species which ■accompanied the collection, one was " 
ob.^cm;d in which the tail was elevated in the same manner, although not to the 
same t'Xtent, as in the Toucans of South America when at rest. Mr. Vigors called 
tiic attention of the Committee to this peculiarity in the Toucans^ which he had 
a>ccr*ainfd from a living bird in his own collection, and which he described in the 
‘ Zooh):iicid dmirnal/ voL ii. p. 480j pi. xv. And he dwelt on the additional proof 
thus juForded of affinity between these two families- of the Old and New World, 
which arc equidiy allied by the most important characters of tbeir structure. 

A male aiul female Pheasant %vere also exhibited from the collection, which 
appeared to he the species described by Hr. Latham under the name Phasianm 
knmitietHms, (Ind, Orn. ii. 633.) Mr. Vigors pointed out the difference between 
this species and the Fhasianns albo-cristatus^ which he had described in the first 
part of the * Proceedings/ p. 9. This difference consisted in the deep blwk colour 
of the cr€‘ht in, the Phas. leucomelanos ; in the lanceolated feathers of the under 
part of the body extending no further than the breast ; and in the plunici of the 
lower part of the back being doubly fasciated, by a slender violet- black band in 
the first instance near the apc^^ and secondly by a- slender white apical band. In 
the Phas. aWo-’Cristatm^ on the contrarjq the crest is white, with a somewhat 
dusky base ; the lanceolated feathers on the under body extend over the abdomen 
and the feathers on the lower part of the back are fasciated with one rather broad 
white apical band, wdthout any vestige of the black violet markings observed in 
the other species. Mr. Vigors added, that these two species, together with ther 
Phm. Hneatus of Dr, Latham, exhibited to the Committee on the 11th Jan. of last 
year, and described in the * Proceedings* of that date, p. 24, as well as the j?re* 
hacked Pheasant ^ Phasiams ipnitm, Lath,, formed a group among the Pheasants^ 
which appeared intermediate between the typical birds of that family and the genus 
Gallm, or Jungle FoivL This group, distinguished by their crests, and by the tail' 
partaking equally of the elevated character of that of the Jungle' Fowlf and the 
recumbent character of that of the Pheasant j had been set apart by MM. Tem- 
MiNCK and Cuvier under the name of Houppiferesy and by the former naturalist 
under the scientific name of Muploeamm. 

The only species apparently undescribed in the collection was the following Pigeon^, 
which Mr, Vigors expressed his pleasure in having it in his power to dedicate to* 
the enterprising and scientific discoverer. 

CoLUMBA Hodgsonii. . Col. capite coUoque pallidiy dorso crissoque intensiks 
vinaceo-grisels i aliSy regions intersmpulariy ahdomineque vinaceo-hrunmiSi hoa 
alho var legato; scaptilartbus albo guttatis ; nuohd vinaceo-hrunneo not aid; rerni- 
gibus rectricibusquey his intemius, fuscls; guld albescenti-grised ; pedibus satu- 
rate c<^ruleiSt unguibus flavis* 

Longitudo corporis ^ 15 nnc. 
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miles south-east of BJiatnir, whence it has been traced hj Mr. W. 
Fkasbr to open on the valley of north-east of, andlibSat^O'” 

miles from Bahdwalj>dr ; thus securing an outlet for the waters, should 
such ever be needful : but as the GhagJittr river, which receives the 
drainage of the hills from Ndhan to Plassk, and generally of the 
country between the Jamna and the SatleJ, does not in the heaviest 
season pass in force beyond Bhatmr, no stream by the Chitang is 
likely to effect the junction, and the period when this river ceased to 
flow as one is far beyond record, and belongs to the fabulous periods 
of which even tradition is scanty. 

It may not be out of place here to advert to the causes which are 
even now operating to destroy the utility of the Ghaghar and such 
rivers, and tending to extend the limits of the desert, which forms our 
north-western boundary in this quarter. What the country about and 
west of Rdneah, now inhabited by the has been, maybe in- 

ferred from the numerous sites of towns and villages scattered over 
a tract, where now fixed habitations are hardly to be met with. I allude 
only to the vicinity of the bed of the Ghaghar, with which I am per- 
sonally acquainted; — when the depopulation took place, lam not prepared 
to say; it must have been long since, as none of the village sites present 
one brick standing on another, above ground, — ^though, in digging be- 
neath it, very frequent specimens of an old brick are met with, about 
Ifiinchesby 10 inches, and 3 inches thick*, of most excellent quality: 
buildings erected of such materials could not have passed away in any 
short period. The evident cause of this depopulation of the country is the 
absolute absence of water, most probably the effect of the system now 
in use in the Sikh states, through which all these rivers pass froin the 
mountains namely, the erection of dams of earth across the streams at 
all favorable points, to raise the water so high as to flow over the face 
of the country and irrigate it, the surplus escaping by the sides till 
stopped by other dams, and so on, it might almost be said, ad infini- 
tum. f 

It win easily be conceived, that in forming this string of lakes, the 
consumption of water by absorption and evaporation disposes of the 
greater portion, whilst the irrigation takes a very small share, which 
could be equally well^ though more expensively, drawn off by small 
canals from the main stream, leaving the latter open to proceed on ware 

^ Such bricks all found marked thus % evidently by a revolution of tl 
fingers extended-^ith the thumb as a centre, and gradually drawn round and up . / 
the thumb. Similar bricks of an age anterior to the Mahomedan conquest, h^ve 
been excavated at JSfawil. ' 
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receptacle some 'portion of tke river silt* In tbc Gh&gkar, the ootiet 
no longer existing, the.' operation is that of a gradaal iliing up from 
the tail of the river upwards, and the consequent shortening of the point 
to which water reaches from its source. At present the stream in the 
dry weather reaches to Dimdkai, and it is only in the rains that any 
portion of water reaches onr provinces when heavy floods sweep along the 
bed of the GJmgMr^ ■■ sometimes as far as Blminir, and convert all the 
hollows into lakes, which are gradually shoaling, by the amount of silt 
in the water filled into- them. The bed of the river, thus satunited and 
aided by irrigation from- the patches of water, yields the most splendid 
crops of wheat in the neighbourhood of Eimah (a space several miles 
^i^e) — a h-enefit onr landholders must lose as the river retrogrades, 
but which might be much extended, as was shown the year we occupied 
the Bhatti country,^- when, a number of the lower dians being cut, the 
floods of the rains reached and passed Rmeuh in abundance, whew 
they had hardly- been -for years previously. The most beneficial effect 
of insisting on a right to a share of the waters which do not rise in, but 
only pass through, the Sikli states, would be in affording a suiiicieiit 
supply of w.ater- for the- mlu or canal from the GhagMr^ at Mimk^ 
into it again near Mdmuh. The general line of it is shown on the map 
passing by FatUMhdi^mdi being in a great measure within our frontier, i 
it would he an extensionof the benefits of irrigation from the QhugMr 
to our own subjects, who now derive so little from the vieiiiity of what 
the acts of our neighbours make but a nominal river nearly. This oM 
water-course is well defined at its head, and so far open that, in the 
rains, the freshes send down a supply of water for the rice 'cultivatloti 
near FsiteMhdd. Peeoz Suah is said to have made a cantl from Ihe 
Ghaghm^ and it is possible that this is the cimnnel tlkded to. The ad- 
viiitages of its being re-opened (only however after' the Gk^Mr river 
ritefl have been ele»ed of dams, for at least 10© rfes up) should not ■ 
be’ lost sight o£ Ihe only thing fimther I have to «y on the cawtl of 
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Feeoz Shah is, tliat as no marks of irrigation cliannels exist along its 
- banks, it is natural to suppose no system of extensive irrigation had 
time to take root, and that, with the decease of its founder, it fell into 
neglect, and discontinued flowing; had it flowed long enough to get up 
any system of irrigation, the remains of water-courses would not have 
been utterly obliterated, whereas there are no traces of them west of 
Suffidon, 

ALI MARDAN KHAN’s, OR, THE DELHI CANAL. 

Whether the above canal continued to have a stream in any part of 
its coarse or not, at the time the Pelhi branch was thought of, early 
in the seventeenth century, does not seem very clearly known ; though 
the expression of Ali Mardan Khan having brought his canal 
from Kamdl to BelM' would imply that, the original canal still 
flowed as far as Karndl, and thence probably into the Jamnu, from 
the choaking up and neglect of the excavated portion between Karndl 
and Snffidon* Anxiety to take advantage of the ancient canal of 
Feroz Shah, so far as suitable in direction, probably induced ALi 
' Mardan Khan to follow it as far as Madloda, whence turning south, 
he would fall in with a natural hollow near Kordna, which is in fact 
the head of a great drain of the country ending in the Farkhmgar 
Jhil, about 15 miles S. W, of Delhi, and this he unfortunately follow- 
ed to Gohdna. Thence diverging south-east, he appears to have pursued 
a line, the traces of which are most prominent from Gohdna to Jatolw; 
and thence on, or nearly on, the present line, he made his way to DelhL 
A terrible catastrophe is recorded to have happened on the first trial 
of the works, when the water, having got into the deep hollow at 
Gohdna, could not escape thence by the channel formed, and accu- 
mulating, until it overtopped the embankments across this hollow 
way, destroyed the town of Ldlptir, of which the extensive ruins still 
exist in a low hollow west of the present town of Rhotak The correc- \ 
tion* of Iris error appears to have been ' made with much judgment, j 
passing closely to the natural ridge of the country, where the land / 
falls off on each side. From Jatola, the departures from his old course ^ 
are of less moment ; although, to account for the remains of bits of canal 
here and there, he must have made another detour near where 

entering on the low ground between that and the rise on which the city 
stands, he had his most difficult task. He appears to have secured him« 
self, by an outlet, at the upper end of this dangerous spot, sufficient to 
reduce the level of canal materially in case of accident. Ahead of this point 
to maintain the level required in the city and palace, the canal, instead of 

* By excavating anew from near Rair id Jatola* 
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being snn^ in the ground, is carried along an elevated mound, in many 
parts of which the bottom rises much higher than the surrounding 
country. The’lowest portion of this hollow was crossed on an aqueduct 
of masonry, under which escapes the surplus water of the Farkhnayar 
mi into th& Jamna. The canal, shortly after entering on and 
the base of the range of hills west of Delhi (the drainage 
from which crosses over the canal by ancient aqueducts), is finally led 
directly across the ridge by a channel cut out in the rock, to the depth 
of about 60 feet at the crest. It then enters the city, and passing 
through it by an open channel, traverses along another extensive 
aqueduct into the palace, throughout the whole of which it ramifies, 
in open or covered water-courses, having outlets to the Jamm, thus 
permitting the passage of constant streams of fresh water. Similar to 
these, in the space between the range of hills and the palace, numer- 
ous underground channels were led off to the various residences of the 
nobles, and the divisions of the city, yielding to the whole city and its 
suburbs a supply of good water, from the open well shafts connected 
with these underground water-courses, and necessary to admit of their 
being cleared out. 

On a review of the ancient works in Delhi, connected with the 
.canal, money must have been expended with a most lavish hand, 
to efect what is known; and much is yet hidden in the ruins of 
the neighbourhood. The branch thus successfully opened, appears 
to have been mmntained in a state of efficiency, until the year 1760, 
a supply down the Gohiim branch, and another down a 
portion of Feeoz’s canal, in which latter the water ceased to flow at 
Supdon about 1740. The decay of the canal was probably gradual; 
and final only, when the power of the emperor was too much circum- 
scribed, and his attention too much engaged by the perilous circumstances 
of his reign, to attend to such matters : to which may be added the gra- 
dual increase in size and depth of what was then the western branch 
of the Jamna, rendering the annual formation of the earthen to 
across it in time for the irrigation of the crops, a work of more diffi- 
culty and labor, than was compensated by the advantages deriv- 
ed. During the long period that it did flow, the system of irriga- 
tion from its waters appears to have been most extensively diflused, 
jud^g from the multitudes of water-courses which intersect the coun- 
try on both banks, from below KamM to Delhi : the amounts of the 
iwmue derived from it must however be deemed febuious, or must 
be misanderstood; — villages, which have from 12 to 15,000 tips of 
laadi being stated to have paid a lakh of rupees a year— a sum about 
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equivalent to the gross produce of the land, supposing every part of it 
yielded one first-rate crop annually, and that the whole of the lands 
were under irrigation, a matter for which "the capacity of the canal was 
perfectly inadequate. Either the price of produce must have been much 
higher then, or the village hounds much more extensive ; or what is 
more probable, districts were designated by the names of the principal 
towns or villages, and thus the rents stated include the total revenues. 
Certainly no such results are now witnessed in villages of the first 
magnitude, where irrigation is used to the extent of 1500 Rs. per 
annum for the use of the water. One such village, Bkatgam, yields 
the Begum Sumroo 20,000 rupees a year, I believe ; and another, Sissa- 
m, pays, I think, to our Government 16,000 rupees. Another, Kordna, 
pays about 14,000 rupees, and is one of our finest villages on the ca- 
nals, though not so large as others : these villages irrigate extensively*. 

THE nOAB CANAIi OF ALI MARDAN KHAN. 

I am less acquainted with the former history of this canal. It certainly 
bears the name amongst others of Ali MIabdan Khan, and must therefore 
be coeval with the Delhi canal ; but having undergone several reparations 
in parts, its names are various. It was originally led from the Jamna 
shortly above the ruins of Bddshdh Mahal, along a nala of the Jamna 
“ to the village of Nya SlialiT, from which an excavated channel 
conducts it into a small mountain-torrent near Raipdr, in which it 
proceeds about two miles, and is then led slanting across the beds of 
two great mountain-torrents, (the Nyagabn and Maskaveh Mao ;) on 
getting clear of which, it was led by SaJuiTaupUT , apparently along 
the crest of the ridge between the J ctmna and Hindan rivers, from the 
feeders of the latter leading off from its left or east hank ; whilst it m 
ascertained that several hollow ways lead towards the Jamna from its’ 
right bank. In its course from Bahdrmpdr to near Delhi, there is 
nothing particular to notice, beyond the absolute absence of the re-, 
mains of any trace of ancient bridges or water-courses. Near Delhi, it 
descends into the valley of the Jamna, and passing partly direct, anff 
partly through the grounds of a Eoyal preserve, it rejoins the Jamna. 
opposite the city. From the above-mentioned want of traces of ancient 
works, I conceive the task of maintaining the passage across the 
mountain-torrents at its head, of which three are first-rate, was found 
to be so great, that the canal was abandoned almost as soon as formed,, 
and that the repeated attempts at reparation afterwards were only 

* In these sums I do not pretend to perfect accuracy: they are noted from recollec- 
tion. Bhatgaon and Kordm are two of those stated to have yielded a lakh of rupees 
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efficient for a season, and were overcome by the increasing difficulties. 
Had irrigation existed to any extent, 100 years could not have 
obliterated all^traces of it ; and bad the water flowed for any length of 
time, results analogous to wbat are now experienced elsewhere 
would have followed, and must have left a trace behind them. Of the 
former condition of this canal, I must therefore content myself with 
these inconclusive remarks. 

Restoration of the Canals in the Delhi Territory, 

The attention of Government seems to have been drawn to the 
canals shortly after these provinces came under our dominion. I 
have understood the first suggestion was the offer of a gentleman 
(Mr. Mercee) to re-open the Delhi canal at his own expence, un- 
der the engagement of having secured to him the whole benefits 
resulting for a period of 20 years, which was not accepted; 
and under orders of Government, a survey and design for the work 
was completed and submitted for consideration by Lieut. Macartney, 
of the Cavalry, in the year 1810; this was further followed up, if not 
preceded, by several reports from other officers on the subject ; (Lieut. 
White of the infantry and Lieut. Foedyce of the engineers, amongst 
the number,) whose reports are lodged in the Chief Secretary's Office : 
and the whole subject seems to have elicited such a variety of opinion 
firom Colonels Kyd, Garstin, and Colsbrooke, either as Surveyors Ge- 
neral or Chief Engineers, that the matter seems to have fallen into abey- 
ance, until revived during the govermnent of the Marquis op Hast- 
ings. In the same year, a survey of the Doah canal was made by 
Lieut. Ton, followed up by a notice from Lieut. JIonosoN, from which 
nothing resulted. The canal of Feeoz Shah is merely incidentally 
noticed, and appears not to have engaged any attention until the peri- 
od of Captain Blank's appointment to the canals. I am, unable to give 
any special notice of what may be called the preliminary measures, 
from the want of records in my office, where nothing farther than the 
original reports by Lieuts. Macartney and Tod exist. 

Restoration of the Delhi Canal, from the Hills to Delhi, IS5 miles in 

length. 

This subject appears to have early engaged tbe attention of the Mar- 
OP Hastings, although it was not till the beginning of 1817, that 
Lieut, Blank of tbe engineers was appointed to conduct the work; his 
estimate wa^ framed on the report of Lieut. Macartney : although in 
the progress of the work, it was found necessary to depart considerably 
’r.ijfep tihe ideas of that officer, in consequence of the changes effected 
>,|}y the river in this interval. The work was carried on by lieut, Bkne,- 
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T/ith great zeal and in the face of numerous difficulties, and the water 
being partially brought down as the work progressed, irrigation com- 
menced from it in 1819, and by the end of May, 1820, the water was 
brought to the city of Delhi, and passing through the main conduits in 
the palace, rejoined the parent stream. 

Lieut. Blane, instead of drawing his supply of water from the 
river by any of the old heads near Burya, or as pointed out by 
Lieut. Macaetney, from near Daddpur, (either of which, in the 
then state of the case, would have entailed the closing up of what 
had become the western branch of the Jamna, either by a per- 
manent work eminently liable to destruction, or by an earthen 
dam renewed annually, at a great expence and loss of time, besides 
the almost certainty of its destruction, from the floods of the cold 
weather,) wisely selected the vicinity oi Chiiharpur, to draw the sup- 
ply from, although it entailed the passage of two rivers, one the Fatralla, 
of no great moment, the other the Sumhe, of considerable difficulty, 
from its being the sole drain of the mountains south-east of Ndhan 
nearly down to the Jamna : these two rivers between them drain also 
the whole country nearly between the Sumbe and the Jamna, and 
as their streams united before reaching the Jamna, one crossing would 
be saved. He unfortunately drew his new line of canal from the junc- 
tion to Bivrya, too close to the Jamna, instead of leading it under 
Bellachor and Kharwdn, which though much more expensive in the 
onset, would have proved less so hereafter ; it would at least have been 
much safer, as it has now become necessary to take measures against 
the encroachments of the Jamna^, which this season have been to a 
formidable extent, and may this year, require expensive means, to 
prevent its continuance, which can only be decided on after the rains. ' 
The water led from the Jamna near Chuharpur is conducted along a 

* The effects of this, supposing the Jamna to cut into the canal, may be here 
noticed ; the present bed of the canal is above the low-water surface level of the 
Jamna ; the fall of the Jamna is more rapid than that of the canal, the level of the 
latter being maintained to attain the upper surface level of the country, and the 
maximum rise of the Jamna would suffice to throw about 12 feet water into the 
canal at height of floods ; this would probably cause much damage in times of heavy 
floods, and might permanently be injurious by sweeping out the bed, and inclining 
the river to take this course from its lying direct in the line of current. In such 
case, it would break into the river again either at Kanjnhn, or at Khrnal, or both, 
and its strength of current would suffice to clear for itself such a channel as would 
remedy the evils it could not fail to bring about in the meantime. The superior 
slope of the bed of the Jumna is likely to prevent this, and means may he devised 
to lead off the strength of the current from the bank, it has this year so fiercely 
attacked. 1 
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mteml cliamnel to... Jhyd&ri, ^ tliencc by a new cut into the Fatrilla, 
which it follows to its.' junction with the Simbe, where Lient* Blaki 
projected a dam of .masonry >■ bat was deterred from its execution by 
the heavy floods.. of i 820: r the earthen dam then Tegiiired was in extent 
500 feet, now, it has extended to a serious work of 1200 feet ; the ex- 
tension is attended with the advantage of the floods attaining less height, 
as none have reached since within three feet of the height he noted.-— 
From this point: an entirely new channel connected this work with the 
old line of canal near BuryUt whence its bed was simply cleared or 
restored as far as Delhi; in the vicinity of which a number of old bridges 
were repaired and some new ones Imilt, besides which the only other 
wwks clone w'ere the formation of a new escape dam at Kmijmm to- 
wards the head of the canal, and the restoration of an old one near Bowma^ 
for the tail of .it ; both works of vital importance, though still insufficient 
from ivant of a. more - centrical escape (as at Kurnil), to pass off the 
heavy land floods from the north of Kurmti, which are added to those of 
the canal in the rains ; the old channel by Budukhem presents a suitable 
site for such a work. On Lieut. Blank’s unexpected death in June, 1821, 
the canal was considered finished, and the bills rendered, amounting 
to somewhat more than half of the estimate — many works noted in 
them were not even commenced. The canal was howe\^er in fact com^ 
pleted, so far as conducting the supply of water then needful wm con# 
cemed. When this supply came to be increased, and that for Fkros£*ii 
canal to be also brought down by tlie same head, the maal waa no 
longer efficient ; to prevent inundation, it 1, became necessary to embank 
the canal nearly from end to end, and when the water became so deep 
as not to admit of a loaded hackery (or cart) passing through it, it 
became necessary^ to build bridges, so that from within a few years of 
Captain Blane’s death, the works of the canal, suited to its present 
purposes, have been in almost constant progress, and upon an enhanced 
scale, from the canal being kept full of water during their execution ; 
for the irrigating villages had then become dependent on it for the means 
of paying their revenue, 'Ihese works are only now drawing to com- 
pletion. 

M^Btomtku of Feroz's CumL 3fmn branch, Bair to Bahiierah,^ 15 1| 
miles in length ; Mhoiak branch, 45 miles long ; Darbak brunch, 32 tniks 
long; New Supply Head, 12 miles long. Total iengik, 240 miles. 
iTh^ id^a of the advsmtages of this work appears to have presented 
i^lf'lothtialud^of Captain Blank, when employed on the Dc//ii canal, 
but they were first specifically brought to the considera- 
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tion of government by tbe civil commissioner Mr. Poetescue, tbrongh 
wliom I received instructions in May, 1 820, to make the requisite sur-* 
veys and estimates ; these added to other duties were not completed f 
till June, 1822, and were then submitted to government, and sanctioned 
during that year ; and I was honored, by being appointed to carry my 
own ideas into eifect. The work commenced in March, 1823; the exca- , 
vation of the channel w^as completed, and, a few necessary works of 
anasonry for regulating the water being hnished, the water was turned 
dowm the canal in May, 1825. This measure may appear precipitate, 
but water to the country, to which this was destined, was so valu- 
able a boon to both man and beast, and the soil was generally 
so good, and the canal relatively to the Delhi one so small, that the 
extra expence of working in water was of much less moment,* than the 
benefits of the supply of water to the country* Since that period the 
completion of original works, as well as the extension of the advantages 
of the canal, have been progressive. 

The original works consisted in the clearance of the old line 
of canal from Eair to Chamini, with the formation of bridges, as 
detailed in the abstract of estimates. The extensions are of the main 
line to Bahdderah, — of an additional branch into our newly settled 
frontier towards Darbah — and of the Ehotak branch to EhotaJc, with 
al the works necessary thereon ; — ^these works like those of the Delhi 
canal are close on completion. In reference to the two canals, which 
have one common head, I may here allude to the formation of the ma- 
sonry dam across the Sumbe, now in execution, to supersede the 
earthen dam there, premising that this dam is swept away annually 
in the end of June, after which, there is no regular supply of water in 
the canal, and that it is extending in dimensions. With every exer- 
tion, it occupies about 25 days in construction, and as it cannot be 
commenced before the rains are over, it cannot be completed before 
the 20th October, and in these 25 days, the fall of the Jamna is be-, 
tween two and three feet (exclusive of temporary rises from floods), m 
that although there is an abundant commencing supply for the sea-r 
son without any work in the Jamna on the 1st October, it is no longer 
so on the 25th, and it takes 10 days further to stop up the escape 
channels in the Jamna near Chiharpdr (which can only be commen- 
ced after the bunds below are capable of retaining the water) ; by this 
time the river is a foot lower, and the channels at the separation of 
the eastern and western branches have to be cleared out, which brings 
the full supply into the canal about the 1st December. With the masonry 
dam, which maybe thrown entirely open down to the level of the bed of 
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tlie Eiimhe during the ■ rains*, and which may be planned up to Ml 
water level in two days, and sanded in front in three or four ; this will 
be ready for the reception-of water on the 1st October, at which peri- 
od also may be ready a ■■single 'Small intermediate dam, then necessary 
to bring ciovm water, ■■ and the other works may be kept in progress 
according to the fail of ''the 'river, so that the supply, being kept steady 
from the 1st October, 'will reach the most distant parts by the lOtli, 
just w’hen wanted, and will not fail, as there ■will then be leisure to have^ ^ 
each necessary work in advance ready 'at the moment it is wanted; 
these alone are advantages outweighing a cost beyond what this will 
he, the temporary work, with all its 'disadvantages, costing about as 
much as the interest at four 'pet cent, on the outlay of the permanent 
one, which supersedes it. 

Eestoraiion of the Doab Canal, East of the Jamna. Main hranch, 135 
miles long ; side branches, about 25 miles in progress. 

In Julj 1822, Lieut. DeBude of the engineers w'as appointed by 
the Marquis of Hastings, to sur\my and report on the then state of the 
Boah canal. The field work of this duty carried on throughout the 
rains was completed by the end of March, 1823, when Lieut. BeBude 
was relieved by Captain Smith of the engineers, appointed 31st De» 
cember, 1822, to complete the surveys and prepare the estimates of 
expence of restoration of the canal, which preliminaries being 
completed in May, 1823, the work was authorized in December of that 
year, and commenced on in 1824 ; and on this canal the great portion 
of original work of all descriptions being completed before the water 
was turned in, it was only opened in Januar}% 1830. The general 
completion of works being immediately followed by the departure of 
the superintendent. Major Smith, for Europe, on sick certificate, 
the dut}’' devolved on his assistant, Lieut. P. T. Cautley, of arti!!erv% 
under whom the .supply of water has been kept up in the face of diffi- 
culties, some of which could not be and others w^ere not anticipatecL 
The deranging causes were, first, the great fall in the upper and lower 
portions of canal combined with looseness of soil ; and next, the many 
mountain-torrents crossing its course. The first, though from end to end f 
only equal to that of the Delhi canal, -was disposed of in a miicli shorter 
space, and without the strong soil general in the line of the Delhi canal 

* Practice in the management of the dam, if ultimately completed according to 
original design, wiH admit of its being regularly worked in the rains, so as to 
up a constant supply. 

,,,t, The separation from, and junction with the Jmma being at points almost m 
opposite sides of the river. 
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to counteract its effects. The consequence has been the displacement of 
the bottom of the canal at its head and tail, where in consequence of 
the natural inclination of the country, the great portion of the slope 
was concentrated. The only remedy for such a defect is, a system 
of lockage ; this has been applied where of most urgent necessity, 
and for the completion of which a design is now under the considera- 
tion of Government, which if sanctioned will do away with the 
evil. The second cause of disasters, the mountain-torrents which cross 
its course, (the BMhi Jamm, the Nyagaon, and the Maskarrah raos^ 
besides smaller ones,) are now I would fain hope nearly, if not entirely, 
provided for, by the arrangements which last year's operations have 
completed, and which, there is reason to suppose, are such as are not 
liable to be injured to any serious extent : but the power of these 
mountain-torrents is such, as to defy all calculation ; — unseen, their ope- 
ration in times of flood must almost appear incredible, and in their 
progress they are so capricious, it is impossible to provide for every con- 
tingency, that a series of years may present. These three great torrents 
have been each provided with extensive masonry dams, laid open dur- 
ing the rains, but capable of being shut up to supply water when re- 
quired at that season, besides which, the Maskarrah, the most danger- 
ous one, has three extensive openings leading into the Hindan river, 
and each now, at least 100 feet in width ; and so much has altogether 
.been done, that, there is no reason to apprehend any further heavy 
expenditure on this account, except under some operation of nature, 
which may destroy any portion of the works. These remedial works, 
and the completion of portions of the original design, which Lieut. - 
Colonel Smith was unable to finish, have with a few additional, bene- 
ficial, or necessary works, been continually in progress since the 
canal was opened. One of the heaviest labours has been, that 
of keeping the embankments of sufficient height to prevent the inun- 
dation, which would otherwise occur from the deposit of the silt 
brought down from the upper part of the canal, raising the bot- 
tom of the canal wherever the current was sufficiently slack to allow ^ 
its subsidence ; this evil and expence wiU cease, with its cause above 
noted. 

Having detailed as far as could be done the former and present state 
of the canals, and the original expenditure, incurred thereon, it remains 
to notice the purposes for which these canals were reopened, the results, 
to the present period, and the current expenditure for their maintenance 
in efficiency. 
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l5t — Of the pntposes for which the Camls were re-opened. 

Tiie original and almost sole purpose of the government in under- 
tahing these works appears to have been to convey a large supply of 
water from the Jamm^ for the purposes of irrigation of the crops^ 1st, 
on lines of country where the natural depth of the w^ells was so great 
as to render the cost of irrigation from them so heavy as to impede 
the improvement of the districts, and delay the resettlement of waste 
villages, as on the Delhi canal, 2nd, to supply the means of cheap and 
easy irrigation to districts, as on the Doab canal, wdiere although the 
wells are not so deep, yet the. irrigation from the canal would he so 
comparatively cheap and easy as to afford the probability of great ex- 
tension of the benefit : and . 3rd, as on Feroz's canal, to confer the 
means of irrigation on districts where from the excessive depth of the 
wells none was heretofore in use, and to convey a supply of good and 
w’holesome w'ater to a country wdiere generally it is brackish or salt ; in 
some districts so much so, as to preclude their occupancy, except for a 
few months grazing in the rains. To these points alone the general in- 
structions of government tend, — and with such in vle%v, the original 
estimates of the Delhi canal were framed ; with the progress of this 
work, the advantages derivable from water-carriage, brought promi- 
nently forward after the water was first turned in, and the means of 
using the water as a motive power for machinery, of which the late 
Capt. Blane, the first superintendent, made a commencement, led to the 
original designs of the other canals being formed wdth reference to 
these ends, which have been followed up on all the canals by farther 
works designed to render one or other of the above purposes more ef- 
ficient ; so that on the completion of the designs either sanctioned or 
now before government, little further work can be necessary, excepting 
such as may be for the extension of these various benefits to new parts 
of the country. 

the remits to the presmt perioi. 

' The annexed abstracts will show in a condensed form the results up to 
the end of the last official year. In elucidation of which, and explanation 
of comparative small returns, with such works, I may possibly be oblig- 
ed to be mote diffuse than, I would have wished, to be enabled to convey 
a correct idea in regard to both the present results shewn by these papers 
ahd the future prospects ; and first I have to notice, as having genera! 
^«eace to all the canals, the often repeated declaration of the 
ghvernment to the superintendents, as their main role of guidance; 
that, fee object of government in collecting a rent through them was 


1833 .] 


The Ancient Canah in the Delhi Territory, 


11 ^ 


not so mucli to form a productive source of revenue from the actual 
price paid for the water, as to give them an efficient control over its 
expenditure, by making it of value sufficient to prevent its being wan- 
tonly wasted ; and that they looked alone to the general improvement 
of the country, as the source from which they should derive the retam 
adequate to the outlay. This announcement completely prevented the 
superintendents’ disposing of the water so far as irrigation was con- 
cerned to the best advantage,' and led to the settlement of a fixed rate 
of assessment so low, that it is not sufficient to prevent carelessness, 
entailing much waste of water ; from which it may be presumed, that, 
the instructions of government have been ftdly acted up to, and the 
rates levied are sufficiently moderate. I am unable to state from want of 
knowledge whether the improvement of the revenue in canal villages 
has been commensurate with the expense : I know the rents of many 
have been raised, and that others, which were reckoned highly assessed, 
have been by the canal enabled to pay their revenue ; and I also know, 
that tracts of jangal have disappeared in many parts, and are super- 
seded by cultivation, supported by the canals. This point might he 
elucidated on the Delhi canal by a statement showing the revenue derived 
from all canal villages for a series of years before 1820, and for the 
subsequent years, compared with an account of the revenue derived 
during the same years from villages not irrigating from the canal, and 
in which the wells were equally deep. The length of leases being consi- 
dered, — the advantage I believe would be with the canal villages, and 
the comparative difference wrould be fairly attributable to the canals ; 
the improvement which would doubtless appear on the inland villages, 
as well as a corresponding proportion of that on the canal villages, being 
attributable to the benefits arising from a settled government super- 
seding an unsettled one. On Feroz’s canal a similar comparison 
might be made, commencing with the year 1826 ; but the Doab canal 
is too recently opened to afford any room for comparison. I may be 
permitted here to observe a fact which has forced itself on my notice 
in my constant intercourse with the inhabitants of canal villages, that, 
wherever a lease is for any long period of years, of 10 or upwards, or 
even of five years, improvement, and the use of the canal water 
make most rapid strides ; and that wherever the settlement is too sud- 
denly raised, or is for a short period, or from year to year, — ^the 
sole object of the cultivators appears to be to deteriorate their lands, 
often until they fall into a state from which it is difficult to recover 
them; and to this the deadly epidemic of 1829-30 has much added, 
by leaving valuable villages without hands sufficient to cultivate their 
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lands'^. Tlie abstracts skow that on tbe BeiM canal, an immedi- 
ate and satisfactory commencement was made by tbe cultivators, in 
availing tbemselves of tbe benefits put within their reach ; on the other 
canals this is apparently much less the case, the explanation of which 
appears to me to be simply, that, on the Delhi canal and upper parts 
of Feboz’s canal, irrigation from its waters was merely the resumption of 
an old practice, ' of which the memory still remained, and the country 
being intersected by old water-courses, the villagers had merely to fol- 
low up their traces to the canal hanks, and clear them out with a tole- 
rable assurance that when opened they w'ould be serviceable, and that 
their money expended on the clearance would not be thrown away f. On 
Feroz's canal, below Bujfidmi, and the Doah canal, the case was totally 
different ; no remains of ancient water-courses existed to point out to 
the inhabitants the mode of di*awing the water to their lands ; they had 
not the recollections of such a system of irrigation having existed, and 
had to buy all their experience of the disadvantages of adopting what 
was the cheapest mode, a direct cut from the nearest point of the canal to 
their lands without reference to level ; and it was not until they had 
bought this experience, and failed, that, they would listen to the advice 
given them, and lead their water-courses so as to answer the purposes. 
On Feeoz’s canal, the system too led to a perfectly new^ mode of life ; 
instead of continuing a pastoral people, who depended on the periodica! 
rains raising them grain sufficient for their food with little trouble, 
they early made the discovery, that, with plenty of good w-ater for their 
cattle, if they used it for irrigation, they must give up a life of idleness 
for one of comparative labour, and it w^as only by very slow degrees 
they acquired the knowdedge, that, the advantages derivable from 
it would compensate them for the labour, and it is only now that 
the advances are beginning to be rapid, and advice sought as to the 
best means of availing themselves of the water. It cannot however be 
expected, that the benefits of the canals in Haridna will be developed 
until the rising generation brought up on the line of canals to labour, 
forms the majority of the inhabitants ; and will not be fully so, unti 
time and good government does away with the recollections of the life 
of general iimetivity, added to the predatory habits, of their forefathers 

* Tills epidemic was not tbe canals, b«£ extended from ZMiemk 

to / 4 |wr, as also cast of tbe Jamm^ when the Dmb canal was not opened. The 
ahetiEcte will show its effects, from which many places have not yel recovered. ’ 
-'■■."*|,Th€ expence of clearing out the water-courses, from 1§§ |o 20Urape»per 
always incurred by the cultivators, iometimea aid^ by a Iwn &01E 
fm of interest 
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On the Doah canal the change is not so great, being only of one sys« 
tern of irrigation for another. It is almost too mneh in its infancy to 
allow of comparisons, but the results are consistent with the premises, 
and the progress of irrigation has been infinitely more rapid than on 
Feroz^s canal, though less so than on the Delhi canal ; the decrease in 
the last crop, shown in the abstract, compared with the corresponding 
one of the preceding year, being solely owing to the excess of rain dur- 
ing the last cold season, diminishing the necessity for water, a cause 
which has frequently had corresponding results on the Delhi canal. It 
being a clear matter of course that, where rain falls in sufficient quan- 
tity to ripen the crops, they will not draw upon the canal for a supply 
to he paid for. 

It was found, chiefiy on Feroz's canal, that many villages were in- 
clined to go on as they had heretofore, without employing the water 
for irrigation, hut freely using it for all village purposes, and for the 
f^^eir cattle, saving themselves the expence and trouble of 
drawing water or maintaining their wells and tanks efficient. As they 
benefitted considerably by the canal in this way, it appeared rea- 
sonable that they should contribute their share to its support ; and it 
was submitted to government, that although villages paying above a 
certain sum annually (fixed at iOO rupees) in shape of water rent 
on irrigation, should still have the free use of the water for village 
purposes, yet that those paying less should contribute to the expences 
of what they benefitted from, by paying a moderate rate on the number 
of cattle of all kinds belonging to the village. This rate was fixed at six 
rupees per 100 head of cattle per annum, — a rate so infinitely below the 
cost of watering from wells, that, to the westward, cattle are brought to 
the canal from villages distant many miles. The distinction made in 
favor of irrigating villages has led to many irrigating up to and beyond 
the limit, which gives free water to the cattle ; and in villages within 
reach of canal irrigation, this source of income will gradually cease, 
but will still be continued, and go beyond what it has now attained by 
the watering of cattle of villages, either so distant, or so situated, as 
to be unable to irrigate, and it is one so fair and reasonable, that it may 
safely be continued. The filling of village tanks at certain rates is in 
fact only a modification of the above, and requires no special notice. 

Of the Employment of the Water for moving Machinery. 

The only application of the water of the canals for the movement 
of machinery hitherto put in practice has been of a very simple nature, 
yet producing what will appear comparatively great results, as a 
source of revenue. The use of the water is let out to those who 
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offer most for it, and as tlie rent offered can never exceed a rate wliicli 
niEst be under the cost of other modes of doing the same work, the 
employment in this w^ay of snrplus water, or of streams again returned 
tO' the canal for irrigation, is a general benefit to the community, and 
tends to cheapen commodities for which the demand is constant. 

The first introduction of the system washy Captain Blaxe, who per- 
mitted the erection of three small mills for grinding flour in Delhi, on 
payment of an annual rent of 25 rupees. Since these, mills of superior 
powers have been erected at the cost of government, which in DeiM and 
its vicinity are rented at rates vaiwing from two rupees to five rupees per 
day, each mill ; according to its power, w'hich depends on the height of 
head w'ater available at the different sites. The produce of the flour 
mills in Delhi fluctuates considerably, but with the supply of water now 
becoming amiiially more constant, the range will become from 25 to 
30,000 rupees per annum, beyond which it is not likely to go. Similar 
raills are being constructed at Karnal, the income from which is ex- 
pected to realize from 9 to 12,000 rupees, — as the large cantonment, 
added to the city, will probably yield abundance of w'ork, and time and 
leisure will enable future superintendents to select many advantageous 
spots for the erection of small flour mills suited to the demand, 
every one of which may be more or less a productive source of revenue, 
compared wuth the expenditure, if due attention be paid to suitthe sup- 
ply of mills to the probable work. On Feeoz's canal, the only mills erect- 
ed are those at Hansl, less powerful than the Delhi ones, but as yet 
too powerful for the demand ; their produce however compared with 
their expence is satisfactory, and in such a rising town as 
Ml employment for them may be anticipated. With exception of 
the vicinity of Jhtnd^ no other place holds out work for any extensive 
sets of mills on this canal, and there the slope of the canal appears 
sufficient to promise a return of about 15 per cent, on the outlay. 

The capabilities of the Doah canal in this respect, as in many others, 
are very great. Flour mills have been erected at SaMrdnpur, and near 
Delhi, and the produce shown in the abstract is the return from them ; 
others are just completed at Shamli : and there are other large towns 
capable of affording work for many more, some of which are authorized 
and others contemplated, the waste -water from ail being available for 
irrigation below the mill sites. Besides the above, saw mills are about 
to be tried at Delhi and Karnai, places wliicli would yield much of 
such work, being the marts from which the upper part of western India 
Is supplied with timber, from the forests of the Jamna and the Ganges. 
Models of oil and sugar-cane mills have also been prepared, which 
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promise not only to be successful, but likely to find an abundance of 
employment, tbe lines of the and canals producing muck 

sugar-cane, with very imperfect modes of expressing tbe juice. 

It will be apparent, that all these modes of employing the water are 
highly advantageous, and do not interfere with the main purpose of the 
canals, that of irrigation ; the mills being established either where sur- 
plus water escapes, or where it is returned below the mills into the 
canal again, no loss of water is entailed to irrigation, beyond the ab- 
sorption and evaporation of the mill streams. 

Of the Employment of the Canals for the Transit of Merchandize, 

This object has as yet been only very imperfectly attained, being 
chiefiy limited to the transit of rafts of timber on the line of canals 
between the forests of the Jamna, from which the rafts enter the canal 
at itS'head, to all intermediate places, along the canal of Feroz Shah, 
as far as Hissar, a distance of 200 miles. Down the Delhi branch from 
Uaivt few if any rafts, except for canal works, have passed down, as 
they could not reach nearer to De/AZthan 12 miles, from the obstructions 
presented by the ancient bridges and reduced dimensions of the canal. 
It is therefore preferable for rafters to use the Jamna for such purposes, 
conveying their rafts to within a mile of the city, though attended often 
by great danger in tbe rains, or delays in tbe hot-weather. 

I do not conceive for these reasons, that the Delhi branch will ever 
come into use for rafting, beyond the demand of the vicinity of the 
canal, which with so much jungle -wood, available for common purposes, 
is not likely at an early period to be great. The Doah canal, it is pro- 
bable, will be so employed as soon as the completion of the works in- 
tended to rectify the disadvantages attendant on the heavy fall at head 
and tail of this canal, shall afford means of locking the whole line of 
strong descent. This canal will ultimately come into use for rafting, 
not only on account of its safety and more equable depth of water, when 
compared with the Jamna, but because Sahardnpur is the general 
mart for all timber brought from the range of hills between the 
Jamna and the Ganges, and the merchants will doubtless see the ad- 
vantages of at once rafting direct from Sahardnpir to Delhi by a 
safe and expeditious line of water carriage, instead of incurring the 
cost of a land carriage of 1 6 miles to the Jamna, added to the dan- 
ger and delays of the river navigation. 

In regard to boat navigation, aU that has yet effected has been 
done by the superintendent, in using boats for the transport of 
lime, from the upper to the lower parts of the canal, which has 
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been a matter of great. ecm^enieiice, .from' the .difficiilty of procuring 
land carriage ; indeed more . so . than- one of saving, on account of 
the unformed condition . of the canal hanks . for, the .purpose of track- 
age. In .this' .respectj the, canal is, weir.adYanced; to make its 
banks available, iiothing beyond a clea.raiice of trees is necessary, 
ivlieii it may become an, object to cut them down,, on completion of 
the .locks. .: On the BelM'mA Haridm ,branchesv the ,ii,ecessar}rwork 
is rapidly progressing, and the last lock necessar}" is just coinpletecL To 
establish such a novelty however will, I fear, require the experiment, to 
he made by the government, of establishing some boats suited to the ca- 
nals, to ply for the carriage of go.ods ; for instance, between Kurndi, or 
Rair and Hmisii and I think such might shortly be done with advan- 
tage. There is at present a most extensive traffic existing across from 
the through and' to for the export of 

sugar ; the retuni being,, salt, ,and coarse grain, and Hanst being one 
of the chief entrepots In that - quarter, for the supply of the western 
states. It appears to me, it wmuld conduce greatly to the prosperity of 
Hunsi^ if the line of trade coul.d be diverted from Pdaipat to the 
canal at Rawp where the Hami mA Delhi branches separate, instead 
of proceeding direct , from to Hmisi Pik KemltUp by a land 

carriage of about 70 miles.. From Rair, the sugar loaded on the canal 
boats could either proceed, to within 12 miles of DeUd*, saving about 
40 miles of land carriage, or 'by Feroz^'s canal to Ilami ; on this lat- 
ter line a return cargo .would always be secure; and north of Karndi, 
being a great sugar country, .it is probable much would be exported 
thence, independent of that 'reaching the canal from the Dod/;, by 
Pcinipat. Another mode in which it Is probable such a trade might 
he established would be the ofier of a premium, to the individual 
who should have conveyed the greatest value of Imports and exports 
by the canal, beyond some fixed sum, up to a stated period. Some 
mode which would give the ' merchants a knowledge of the ad- 
vantages to be derived from water over land carnage, without en- 
tailing on them present expence and risk, will I think be necess^iry, to 
set the matter going, after which it may be safely left to its own 
merits. 

Of rafting on Fbroz's canal, the knowledge of relative cost and 
charges was first given, by all timbers for the canal and garrison works 
at Eumi being rafted by the canal; and the result has been, that, the 

♦ At the cost of a single draw-hrldge, boats cciiiH be enabled to reach witlila six 
'tmim of MM, and alterations to three old bridges would take them to witlda, two 
nalifis of Delhi 
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import of timber from Karndl to Jhind, Hansi, and Hissar, by land 
carriage, lias been completely superseded, tbe canal being capable of 
carrying rafts, of tbe heaviest timbers, including all charges and the 
canal duty, at a cost of about one~half of the land carnage j and corre* 
spondiiig results may be expected elsewhere, when once the advantages 
of transport of merchandize by boats is clearly shown. The boats suit- 
able to the canals should be long and narrow, and of burthen from 100 
to 200 niaunds*, sharp at both ends, and with a falling mast, and sail, to 
take advantage of the wind so often favorable for a return passage 
against the stream. The current however is no where sufEcient to offer 
any serious impediment to tracking up. 

Of sundry minor Items of Eevenue. 

With the view of preventing waste, and discontent, or complaints 

of partiality, it has been made a rule on the canals, that, nothing, the 
produce of the canals, shall be given free of payment of what is deem- 
ed an equivalent, and that whoever chooses to give the equivalent 
may have the right purchased. This leads to sundry small collections, 
which individually trifling are collectively sufficient to pay a most con- 
siderable portion of the outlay in improving this source of income, by 
planting timber trees on the canals. In the rains, the canal bounds pro- 
duce annually a strong growth of various descriptions of grasses, and 
jungle; these have to be cleared annually to admit of repairs and 
access to the banks; what is unprofitable is burnt, and what is 
useful is stacked and sold. The bounds are in many parts covered 
with trees of natural growth, of which such as would impede the 
ultimate purpose of trackage are disposed of when wanted in the 
neighbourhood. Licences are also granted for cutting forage from 
tbe canal bounds. These together produce the sums stated in the 
column of sale of produce of canal bounds,” in the annexed ab- 
stracts, which though as yet trifling will ultimately become of material 
amount, when the useful forest timber trees, now planting on the 
canals, shall attain value with age, of which an idea may be formed 
from the canal banks, west of the Jamna, affording space for about 
200,000 trees to attain maturity ; they are planted in such numbers 
that from 10 to 15,000 get past the age of danger annually, at an 
expenditure limited to 2000 rupees. At the age of 20 years, the 
average value of each timber, if only rated at 2| rupees, would admit 

I to 200 mamids of sugar, grain, and such heavy articles would lie inside a 
boat of three feet depth, of suitable length, and 7 to 8 feet beam, which might be 
safely loaded to draw two feet water, so as to pass under the bridges freely at com- 
mon water level. 
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■a, similar mimBer to be cut down-'amiually,: being in value, at,; tbe above 
average, 30,000 rupees..;, tbougb 'when once Ibe regular . cutting com- 
mences, ' it will of, course only, be picked ; trees wbicli .are felled in 
Biimber suited to the demand for public and .private purposes, and 
which individually will be far more valuable. The produce of the canal 
bounds may therefore I think be ultimately of considerable importance, 
and probably much more than I anticipate, from 'the clostruction of 
the natural forests of the countiy from want of protect ioir^, and the 
total absence, of any system of plantation in this part of the country.' . 

The, only other item of income noticeable as having been one anti- 
cipated by Captain Bla.nb is that, from renting out the fishing of the 
canal; as yet it is .hardly w.orth notice, and can never be of any mo- 
ment,, if I' may judge from past experience. 

As a source of revenue fines should not properly be estimated : the 
object of levying them is to aid in the prevention of waste or wilful 
misuse of the canal water-s ; — ^to protect the embaiikinent from injury, 
and thereby save its vicinity from inundation : — and to secure the 
plantations from depredation and negligence. 

Note. — The above report concludes with accurate statements of the 
various items of expence incurred upon the canals, for which we cannot 
find space ; we have however endeavoured to condense their contents into 
the following table, under suchheads as could be readily separated. — En. 


Abstract of Eccpences incurred, or estimated, upon Permanent Works of the 
three Canals, up to the present time. 


Denomination of work. 

Delhi Canal, 

i Plariana Canal. 

Doab Canal. 


Rs. 

A. 

P. 

Rs. 

A.P. 

Rs, A. 

E 

Excavations and embankments, 
Overfalls, escape dams, weirs, re- 

1,60,309 

2 

10 

3,50,653 

3 

4 

1,76,426 8 

0 

gulators, and sluices, 

1,03,113 

8 

9 

26,769 

3 

2 

1,20,656 14 

1 

Bridges (some with locks), .... 

1,02,547 

10 

9 

69,658 15 

9 

95,315 2 

3 

Under ground channels, 

3,099 

1 

9 

6,500 

35,769 

0 

0 



Irrigation outlets, &c 

Experimental works, 

4,500 

4,938 

0 

14 

0 

0 

14 

0 

36,234 il 

2 

Water-mills for saws, flour, &c... 

45,538 

10 

8 

6,33i 

9 

4 

25,192 14 

0 

Depots, choukis, &c 

4,414 

6 

0 



8,195 0 

9 

Piaotations of trees on banks,.. 

2,281 

15 

1 

2,283 

15 

3 

■ 5,490 13 

4 

Establishment, 

Total of Estimates and Bill 
for Works, 

52,264 

9 11 

52,175 

8 

4 



4,83,007 

15 

9! 

5,50,162 

5 

2 

4,67,511 15 

7 


* Tlie forests of the Jamna are nearly destroyed from indiscrimijaate ciittie|r^ 
since they fell under our authority.: my ..one is allowed to cut what he pleases, 
and where he pleases, on payment of a merely nominal duty, and the whole country 
reson» here for suppHes. Formerly it was not so : the result is, that now there is not 
a mui tree fit for public purposes, within six miles of the river; no roads exist, and 
the cost of timter In consequence ia my recollection has doubled. 
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The total first outlay for the restoration of the system of canals will by 
this table appear to have been about fifteen lakhs of rupees : — it is im» 
possible on the present occasion to specify the particulars of the various 
works of engineering skill which the nature of these canals rendered 
necessary : — one of the sluice dams was described in our number for Oct. 
1832 (voL i. p. 454), and we hope hereafter to select for insertion other 
works equally novel and interesting to Engineers, from among the numer- 
ous plans and designs transmitted by the Superintendent to Calcutta. 
Meanwhile, we must conclude this notice with a condensed abstract 
of the revenue of the canals, and the ordinary outlay in maintaining 
them, also compiled from Major Colvin's statements. 

Ahtract of the Revenues and ordimry Expences of the several Canals 
since the period of their restoration. 

, Revenue, ■ 


From what source. 

Delhi Canal, for 
23 half years, 
up to 
1830—31. 

Hansi or 
Feroz^sGanal, 
11 half years, 
up to 
1830—31. 

Canals west 
of the Jamna, 
since the ac- 
counts were 
united for 
one year, 
1831—32. 

Doab Canal, 
for 4 half 
years, up to 
1831—32. 

Rent of ground under 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 

irrigation, Eahi crop, 

1,88,070 5 5 

38,185 10 6 

27,698 3 4 

9,559 12 0 

„ ditto,. . 

1,47,522 4 1 

30,012 1 3 
8,334 13 10 

,23,318 1 7 

4,074 11 10 

Rent for watering cattle, 

2,098 5 7 

4,210 9 7 

Rent of water-mills, . . 
Transit duty on rafts of 

80,029 14 5 

8,332 13 9 

19,002 3 7 

3,361* 6 8 

timber, 

Sale of produce of canal 

2,933 4 0 

3,957 3 71 

j 

2,061 15 0 

.... 

bounds, 

Sundries — fishing, filling 

4,299 14 9 

1,469 13 10; 

1,810 6 11 

1,271 11 9 

tanks, &c.. 

Fines for breach of canal j 

2,250 15 4 

1,547 11 11 

317 0 1 

.... 

regulations, 

15,711 5 9 

8,047 11 7 

2,463 2 10 

1,985 10 0 

Total income,. . . . ’ 

4,42,916 5 4 

9%888 0 3 

80,881 10 11 

20,253 4 3 

Annual income, say, . . 

Establishment for su-| 
perintendence of; 

works, collections, 

42,000 0 0 

, ExPE3 

20,000 0 0 

J^DITURE. 

81,000 0 0 

10,000 0 0 

&c 

Amount of the ordi- 
nary repairs, as per 

3,47,195 7 9 

1,51,770 10 0 

79,722 14 7 

74,715 6 2 

monthly bills, 

69,169 12 4 

5,803 6 6 

18,342 8 5 

10,509 5 6 

Total expenditure, 

4,16,365 4 1 

1,57,574 0 6 

98,065 7 0 

85,224 11 8 


, 40,000 0 o; 

1 28,000 0 0 

98,000 0 0 

42,500 0 0 
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ll.—Absim-cf of Ohematims of the Temperature, Pressure, and Hygro-^ 
■■ ^ metrical ■state of lie Air at Nasirdbdd, By Major T. Oliver. 

Tlie barometer is tbe' same' I used at Delhi, and the observ^ations 
have been reduced b^'^tbe same quantity (.055), to make them coinpa- 
raMe' with those in tlie Surveyor Oenerars office. Tlie thermometers 
are also, the same. I have not been able to note the barometer at 10 
A. M. excepting for two or three months : the daily range appears to be 
about ,0.10. The mean .tem.perature of the* day has throughout been 
taken as the mean of sunrise and .2 h. SO m. p. m. ; and of the night, 
ilie .mean of sunset and sunrise. I lately obtained from Calcutta one 
of Danieirs hygrometers, intending to compare its dew-point indica- 
tions with the wet thermometer depressions in this dry climate ; but I 
cannot procure ether that will produce a depression of more than 5^ 
or 0® below what water will effiect, and this of course is useless here, 
unless in the rains. , We have already a sufficient number of comparisons 
of this sort i.n moist air, but it would be desirable to have them in the dry 
air of this part of the country. As the moist thermometer sinks 
sometimes as much as 40®, some freezing mixture must he requisite to 
get the dew-point in such cases, where I imagine the best ether 
would not answer the purpose. 

Regarding the Tables I now send, it will be observed, that in Table 
III, I confine mv^self merely to temperatures and wet thermometer de- 
pressions ; these can be reduced at any time into tensions, wdien the 
subject may have undergone due investigation : in the mean time, 
the dew points and mean comparative tensions have been calculated, 
as in my former communication. 


Tabus I. — Barometer reduced to 32o; Temperature of the externul Air 
and Deduced Elemtion of Nashdbdd above Calcutta, 


Year and 
Montti. 

Barons. 

4. P. M. 

Temp, 
of Air. 

.Eleva- 

tion. 

Year and 
Month. 

Barom. 

4 P. M, 

Temp, 
of Air. 

Eleva- 

tion. 

Dec. 1830, .. 
Jan. 1831, . . 
Febniarj", • . 
March, .. .. 
April, ...... 

May, 

June, , , .... 
July, .. .. 
Aiignst, .. .. 
September, , . 
October, .... 
November,, . 

In. 

28,513 

,510 

,398 

,338 

,230 

1 ,117 

: 27,979 

! 28,003 

I ,040 1 

1 ,138 

! ,278 

,407 

0 

72.8 
72,2 

68.4 

85.1 
9.5,3 

102,7 

99.4 

94.5 

87.2 

85.9 

87.6 
' 76,1 

Feet. 

1435 

1468 

1474 

1529 

1508 

1495 

1532 

1529 

1500 

1493 

1444 

I 1431 

Dec. 1831, . . 
Jan. 1832, .. 
Februar\% . . 
March, • . . , 
April, ...... 

Mav, ...... 

June, 



Anpist, .... 
September,. . 
October, .. .. 
November, . . 

In. 

28,467 

,483 

,36*5 

,312 

,218 

,161 

28,000 

27,951 

28,032 

,183 

,340 

,461 

0 

65.2 
68,8 
69,6 

79.7 
95,9 

! 98,2 
100,1 
91,4 

85.8 

88.3 

89.2 

81.3 

Feet. 
1462 
1430 
1488 
1493 
I52G 
1497 
' 1526 

1539 
‘ 1425 

1504 
1466 
1473 

Means, 

28,246 

85,6 

1 1487 

B4eans, - . 4 « 4 * 

28,248 

84,5 

1486 
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Table IL — Mean Temperature of each Month,, with the differences from 
the Mean of the Year. 

Diff. from Diff.from Dift. from 

MoBtli. Day. Mean. Night. Mean. Sunset. Mean. 


January, .. 
February, . 
March, . . 
AprO, .. .. 
May, .... 
June, .... 



August, . . . 
September, 
October, . . 
November, 
December, 


Means, 


Table III . — Temperature of the Air and Depression (DJ of Wet Ther^ 

mometer. 


Sunset. 


Sunrise. 2h. 30m. p. m, 


Meang, IstYear, 

Dec. 1831, . . . * . 

Jan, 1832, 

February,.. 


67,4 ! 

8,5 

52,6 

3,9 

47,9 

5,9 

51,1 

7,0 

67,6 

10,4 

73,7 

16,0 

76,0 

14,6 

81,3 

10,4 

79,5 

5,5 

75,6 

3,2 

72,7 

6,3 

67,4 

13,5 

59,3 

10,5 


86,8 

1 20,2 

66,2 

9,3 

70,2 

16,2 

70,4 

16,6 

81,2 

22,7 

97,3 

32,5 

99,0 

32,5 

.01,6 

26,7 

93,4 

16,1 

87,0 

Emm 

89,5 

17,9 

91,5 

28J» 

83,8 

22,8 


o 

18,8 

0 

67,3 

17,7 

68,2 

14,0 

65,1 

22,1 

81,8 

28,0 

90,0 

32,9 

95,7 

23,1 

89,2 

17,0 

86,9 

9,6 

82,1 

10,9 ; 

82,6 

20,7 1 

82,6 

17,9 

1 70,0 


, 

o 

14,2 

— 

16,1 


17 

4- 10,4 


14,0 

+ 11.7 

+ 

7,1 

+ 

2,1 

+ 

3,4 

+ 

3,5 

— 

6,3 

— 

15,3 


December, 1830, . 

o 

49,8 

January, 1831, . . 

50,3 

February, ...... 

50,0 

March, ........ 

62,5 

April, . . 

74,4 

May, 

82,5 

June, 

82,7 



1 78,8 

August. ........ 

1 77,1 

September, ...... 

[ 76,2 

October, 

[ 69,1 

November, 

55,3 
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Table IV. — Dem point (SJ, caimhtei from the Depression m Table IIL 
Comparative Tension fT), mi Graim of Aqueous Vapour in a mUc 
foot of Air fG,J 


Year and 
Month. 

S. 

T. 

0.. 

Year and 
Month. 

s. 

T. 

G. 

Bee. 1830, .. 

0 

31,8 

,338 

2,37 

Dec. 1831, . . 

0 

48,6 

,fi83 

4,26 

dan. 1831, .. 

34,0 

,370 

2,57 

4an. 1832, .. 

36,9 

,445 

234 

February, . . 

41,6 

,528 

3,33 

February, . . 

36,5 

,418 

2,80 

March,. ..... 

45,5 

,372 

3,74 

March, .... 

35,5 

,299 

2,66 

April, 

46,2 

,260 

3,75 

April, ...... 

38,6 

,196 

2,84 

Mav, 

48,9 

,224 

4.03 

May, ...... 

40,4 

,201 

3,00 

June, ^ 

67,9 

,463 

7,53 

June, ...... 

6i,9 

,379 

6,20 

Jnlv, ...... 

71,6 

,606 

8,56 

•hily, : , 

71,4 

,617 

8,52 

August, .... 

74,4 

,759 

, 9,45 

August, .... 

72,0 

' ,738 ' 

8,77 

Septem!)er, . . 

70,0 

,685 

; S,2l ' 

September, . , 

: 62,4 

, ,533 

6\4.3 

October, 

.1.5,4 

,449 

. 5,17 

October, 

35,6 

,215 

^ 2,62 

Kovember, .. 

43,0 

,438 

3,47 

November,.. 

: 40,2 

: ,336 

1 3,07 

Means, ...... 

52,5 

,458 

5,02 

Means, .. ..i 

48,3 

1 ,422 

, 4.50 


IIL — Determination of the Constant of Eapamion of the standard IQfeet 
Iron Bar of the great Trigonometrical Survey of India ; ar^ ewpansions 
of Goldt Silver and Copper by the same Apparatus* By Jas. Prinsep, 
F*R.s. Sec* 

Wheia I submitted tbe results of my former experiments on the ex- 
pansion of iron, brass, and lead, which were printed in the Gleanings 
IN Science for December, 1831, 1 ventured to anticipate that the simpli- 
city of the process then contrived for heating the metals would be a re- 
commendation for its adoption in any future researches of a similar na- 
ture. The opportunity has not been long wanting ; and as it has involved 
the necessity of a more scrupulous degree of accuracy, from tiie import- 
ant purpose to which the results were to be applied, I feel it incum- 
bent upon me to enter into fuller detail in describing the course of 
experiment pursued. The gigantic scale of the former trials, with bars 
of twenty-live feet in length, was calculated to obviate most of the 
errors of observation, as well as any want of extreme delicacy in the 
measuring apparatus ; but on the present occasion, although the ban 
were of smaller dimensions, the other concomitants were much more 
Batisfactory; and I may confidently maintain thai, with the present and 
the former series, we now possess a more correct table of the dilatations 
of silver, iron,'teopper, brass, and lead, than have been hitherto 
pui||Aed in works of natuml philosophy. 
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It will be remembered, that tbe measurement of tbe base for tbe 
great Trigonometrical Survey of India, on the Barrackpur Eoad, was 
conducted wdth compensation bars of a peculiar construction, each of 
them ten feet in length, or, bearing near their extremities two minute 
points, intended to represent that distance without liability to alter 
by change of temperature. Their construction has been accurately 
described by Major Everest in the 18th volume of the Asiatic 
Eeseaxches. To prevent the possibility of derangement in all or 
any of these compound bars, and to serve as a term of compa- 
rison for the whole, a standard iron bar was furnished along with 
them from England, upon which was laid off at a eertain temperature 
with all imaginable accuracy, the measure of the English parliamentary 
standard, to which all the measures of the Indian meridian line should 
be thus reducible. 

After the completion of the Barrackpur base, the compensation bars 
underwent a most rigid comparison with the standard ; as did also 
the steel chains used in measuring the several bases of Col. Lambton’s 
Survey in the peninsula. The particulars of these comparisons, conduct- 
ed with that most elaborate care and precaution, which has distinguished 
all the operations of the new survey, will be described by Major Ever- 
est himself, when he shall favour the public with the result of his labours. 
At present it is but one item of these precautionary measures which 
will come under our review. 

The comparisons with the standard bar were made at a temperature 
differing by many degrees from that at which the latter had been 
proved in England. It became therefore necessary to apjdy a correc- 
tion for its dilatation by heat : but to do this a question naturally arose 
as to what constant should be employed ? The expressions given by 
different experimenters vary from 1.00144 (Troughton) to 1.00118 
(Duiong et Petit), or one- sixth of the whole quantity, — a variation either 
to be attributed to imperfections in the mode of experimenting, or to 
difference of quality in the metal, — but in either way rendering it ad- 
visable to have recourse to a new set of experiments, to obtain the 
individual expansion of the standard bar itself. The experiments 
made by myself in Dec. 1831 upon a rod of iron twenty-five feet in 
length, though nearly agreeing with the results of Lavoisier and 
Smeaton"**, were for the same reason inapplicable to a metal which 
might be of different quality. It was therefore determined by Major 

♦ Bxpaasion of wire-dmwn iroa by Lavoisier, 1 *00123® 

Smeatoa, 1.001258 

Prinsep, 1.00125i.*.r‘' 
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Everest to SEbmit tlie bar a mew iaquiry, attended with every 
precaution, to insmre comfidemce* ■ . 

Tlie process adopted was. framed on tbe principle pnrsued on the 
former occasion, namely the employment of a steam-pipe, to heat;tlie 
metal Eniformly to the boiling point. The section of the bar, 2| inches 
by f, prevented its application in the same simple manner, by insertion 
in a leaden pipe; and it' was determined to employ micrometers on' 
the microscope principle of Troughton to read off the expansions i~ 
a new apparatus was therefore constructed by Mr. H. Barrow,. 
Mathematical Instrument-maker,of which the following description,, with 
reference to the perspective- view in Plate VIL will explain the 

A double cylindrical case ub (fig. S) was made, 9 feet 11 inches in 
length, and four inches in outside diameter, the' inner cylinder being of 
copper, the outer case of tin. The space between them was shut in at the 
two ends, with perforated discs, so as to allow the bar to be inserted 
freely into the inner tube. Tlie bar was supported in tlie tube upon 
two brass rollers, enclosed in the steam-tight square lioxes at c, rl, and 
situated at the same distance apart as the rollers upon which the bar i| ' 
always supported in its own wmoden case. (dg. L) 

The tubes were pierced through from above in four points e, /, 
h, for the introduction of thermometers, the bulbs of two of which 
if* 9>) penetrated into deep cavities apparently provided for the pur- 
pose in the bar itself ; these were tilled with mercury, to insure the right 
reading of the temperature of the bar. The cylinder, a b, was supported 
on two of the brass tripods of the measuring apparatus, technically 
called mmek, k, /, wdiich are provided with vertical and horizontd' 
screw motions to adjust the position of the bar. The steam wms admitted 
from my small engine by a pipe at the northern extremity and suffered s. 
to escape freely from the waste pipe m at the other end. .. ^ 

Two micronieter-raicroscopes, n, a, were drinly attached by screws to 
two isolated solid blochs of stone, p, built upon the stone pavement of 
the laboratory at the requisite distance apart ; the focus of the object 
glasses being adjusted in true verticals to distinct vision of the minute 
dots on the silver discs of the standard bar, when the latter was itself 
adjusted horizontally to a perfect level by means of a theodolite placed 
on the opposite side of the room. 

The object of the double cylinder, according to the original design, 
to. encompass the bar with a steam Jacket, and thus heat it to the 

ome in contact with, 

; jte escape lro,m the 


point without a,llowmg the steam itself to c 
th^;Tp porrode, the iron ; m wpp as to^ preveni 


, m ^ ^ , It* V|„ , * ' , <• I -r, 





^■A' 'i.:; ;:/*.] 
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it was found however at the onset that the heating of the bar in dry 
air, although surrounded closely by the copper tube, was a most tedious 
process, whereas it was effected immediately by contact with the steam, 
which, condensing on the colder surface of, the metal, delivered its 
latent heat, and did not issue from the vent until the whole apparatus 
had been effectually brought to the boiling point. It was therefore a 
fortunate circumstance that a leak in the inner tube, in the course of 
the first experiment, threw open a communication for the steam to the 
inner chamber ; this was afterwards enlarged by piercing a hole through 
the copper, immediately in front of the steam injection pipe h. The 
only inconvenience produced therefrom was, that a little steam escaped 
from the two ends where the bar necessarily projected under the 
microscopes. This was however obviated by packing with cotton, and 
screening the object glasses with paper. The steam issued in plentiful 
clouds from the thermometer apertures / and g. 

Having thus described the apparatus as it stood during the experi- 
ments, I must be allowed to add a few words on the capabilities of the 
several parts of it : and first, of the micrometers. The northern mi- 
croscope was immovable, bearing fine cross wires in its field, to which 
the centre of the corresponding dot on the bar was brought by the 
lateral screw of the camel K. The cross wires of the southern micro- 
scope on the contrary had a range of about a tenth of an inch, which 
it subdivided by 20 revolutions of the centesimally-divided screw-head 
into 2000 parts. The micrometer was therefore sensible to the 20000th 
part of an inch, or more rigidly, each division of the index was equal 
to i^ch, and the error of reading did not amount on several trials 
to more than one or two such divisions. 

Bemndly. Of the thermometers. There was some difficulty in pro- 
curing good instruments with naked bulbs, and it was necessary to 
remove common ones from their metal scales to adapt them to the appa- 
ratus, and to scratch the degrees on the tubes ; many thermometers were 
broken from this and other causes.^ As the precaution was taken of com- 
paring their boiling points, and their indications at the general tempera- 
ture of the air, with a standard instrument, no error on this score was to 
be feared beyond the necessary difficulty of reading ofi* to fractions of a 
degree, where the instruments were only divided to every two degrees. 
The mean tliermometric error cannot however be estimated at more than 
0.2 of a degree, wlxicli upon a range of 140 degrees will not affect the 
resulting dilatation more than T4%6ths, or about 2 in the sixth place of 
decimals. The fact is that the bar itself was a much more delicate 
measurer of the mean heat of the apparatus thm the thermometers. , , , ; 
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The error of tlie readings therefore upon a length of 10 feet (assam- 
iiig it ' even to a 2| dwisloBs of tlie micrometer) will not surpass 
O.OOOOOl, wliile the error of the thermometer reading may amoant 
to 0.000002: it will be seen 'from the tables which follow, that the 
general run of the experiments folly confirms this estimate of accuracy ; 
at the same time it would he useless to carry the expression of the 
dilatation beyond the sixth decimal, as is frequently done io cases less 
entitled to reliance. 

Tlie order of each experiment -was similar to that described in my 
former paper. When sereral readings had been made at the temper*, 
ature of the room, the steam was let on and kept up for sererai hours, 
during which the second readings were made. Cold water was not 
introduced, as it took a long time to restore an equal temperature, and 
it wais fount! fxdtcr to allow the apparatus to cool down gradually by 
the following inoming. 

It was only in the third series of experlinerits that the bar remained 
fiiite stationary at the higher temperature for more than two hours. la 
general it was remarked that the reading of the micrometers gave the 
tala maximum dilatation at the first moment of its being brought to the 
boiling point, gradually falling off even to the extent of 20 divisions 
(i?f®®th of an inch), as the steaming continued. This was evidently not 
attributable to change of temperature in the steam, for the thermometers 
were not affected. I imagined that it must be produced by torsion or 
curvature of the bar, from the under part of it being at first less heated 
than the upper ; for, by the construction of the apparatus for steaming,, it 
is evident that, on the introduction of the steam, the upper parts of the 
tube would become heated first, while the condensed steam collected ia 
the lower part of the cylinder imparted a lower temperature to the 
under surface of the bar ; but this would cause the bar to assume a 
slight curvature upwards, which, as the supporting rollers were situ* 
ated in distance one*fourth from the ends, would tend to def>ress the 
dots below the true focus of the microscope ; the effect of this and of the 
curv’ature would be to make the bar shorter than otherwise, so that this 
explanation cannot be admitted. 

Some very curious experiments, however, which are described by 
Captain Kater in the Phil. Trans, for 1830, may serve to afford m 
explanation of the anoinal}^ That genienmn found that the error in the 
linear measurement of a fiat bar of 36 inches in length, might amounl 
Io .001 inch, simply by its resting upon an uneven surface, and assum- 
, fog' curvature therefrom, the versed sine of which amounted to no 
woro Hata .01 inch ; now the difference between the chord and the 
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arc is this case, is less than a hundred thousandth of an inch, and is, 
therefore, inappreciable ; nor is it attempted to explain in what way 
the effect observed should be one hundred times greater than could have 
been expected. Captain Kater, it is true, immediately devised a reme- 
dy for this anomaly, by seeking the neutral axis of the bar, and inf* 
printing the dots upon ledges formed at the two extremities in this 
plane. The Indian standard bar was formed on this principle, the parts 
bearing the dots being two-fifths in vertical height of the remainder of 
the bar (figs. 1,2.); but upon a length of 10 feet, we may conceive that 
a trivial error in the assumed position of this neutral axis may be suf- 
ficient to account for the slight anomaly in the readings alluded to. It 
will be evident that on the slightest slackening in the supply of steam, 
the upper part of the bar would become cooler than the lower, for the 
same reason as given above,and a contrary flexure would thus take place 
to a similar amount. By taking therefore the mean reading of each 
series of experiments, we need not fear any influential error from this 
source, which I have the rather pointed out on account of its apparent 
confirmation of Captain Eater’s curious discovery. 

We will now proceed to the experiments, placing them in a tabular 
form according to their dates, and correcting the thermometers, 
to a common standard. 


First Series, 20th November, Standard Iron Bar A. 


Numljer of 
Observations. 

i Thermometers. 

Hour of 
Observa- 
tion. 

Micrometer 

Readings. 

Observations. 

In the 
steam- 
pipe. 

Inserted in the 
Bar. 

Divisions. 

North 

end. 

South 

end. 

I 


o 

75,3 

o 

77,2 ? 

Noon 


-1067 i 

The indications of the 

2 


152, 

152,0 


*- 

- 82 

micrometers and ther- 

3 


170,8 

164,7 



- 113 

mometers were read off 

4 


178,6 

169,7 

to 

, ■ “ 

- 211 

simultaneously at equ^ 

■5 


184,4 

185,4 


■ ' " 

- 314 

intervals of time, to as- 

6 


190,2 

194,0 



- 493 

! certain the ratio of calo- 

7 


; 212,0 

212,0 

4 P. M. 

- 

-1157 

rific accession,: but the 

8 


212, C 

broken 


- 

hll51 

opening of a leak pre- 

9 

210,6 

212,0 



~ 

-.1140 

vented the completion of 

10 

210,2 

212,6 



- 

-1133 

the series. 

11 

213,3 

212,8 



- 

-1152 

Observers, Major Ever- 

12 


201,2 



- 

[-1033 

est and Captain Wil- 

13 


188,9 




- 806 

cox, 

Difference of I 
temperature, j 

136,0 

dilatation, 

1 

2213 



136 
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PiAECH, 


Second Series, "21 st November 1832. Standard 10 feet Bar, 


C i 

Thermometers. | 


Micrometer 

Readings. 


In the 

Jnserted in the 
Bar. 

Hour of. 

l*£ 

Z J 


s-tearn- 

pipe. 

North 

end. 

South 
. end. 


■ Divisions. 


0 

G 

o 

H, M. 


1 

80,1 

77,9 

78,0 


-^10.50 

2 

79/J 

77,6 

77,5 

3 49 P.M. 

—1071 

3 

214,2 

232,5 

212,0 


+1127 

4 

214,2 

212,6 

212,0 


4-1116 

5 

217,2 

212,4 

212,0 


41099 

6 

215,4 

232,8 

212,5 


■ 41134 

7 

212,6 

208,2 

211,6 


41083 

8 

215,1 

21 i, 4 

211,9 


41089 

9 

2M,8 

212,3 

212,4 


41301 

li 

214,4 

212,5 

i 212,1 

5 O f . m . 


31 

I 71,3 

71,3 

71,5 

1 ■■ ■ . 

—1198 

12 

13 

!,'■ ■ 

1 

72,7 1 
1 73,6 

72.2 

71.3 

!7 C7 a. M. 

r 

—117.5 

—1185 

Biffereisce of | 

rising, 1: 

«,6 

dilatation 

2171 1 


tempemime, 


Obsemtions, 


do. 


2296 


tiilliBg, 14'0,6 

Third Series, 22nd November, Smtie Bar, 


Focal distance of nil* 
iTomcter 2,15 inches ; 
Imroiiifter 29,97 inches ; 
stopcock of steam-'pipe 
frec|iie!itly opened and 
during this se* 

ries. 

fieadiriirs hy Major 
KccfCHl mul Capt. Wii* 
cent. , 

On the followingmor-* 
iiiijg Capt. W, and, J. F. 

Oiailtiag Koa. 7 & 8. 


1 

72,7 

72,6 

72,5 

110 A.af, 

■ — 860 

Biiroineter 29,99. Wil- 

2 

73.9 

74.4 

74,5 

r243p,M, 

— 829 

cox and Prin«f|i. 

3 

213,9 

212,6 

212,7; 

2 0 p.M. 

41447 

Tlie micrometer Ws- 

4 

212,0 

212,4 

212,2 


+1443 

mained fjerfectly stHf. 

5 

212,0 

212,4 

212,2 

to 

41413 

tionarv for half an hour* 

6 

212,0 

212,4 

212,2 

4 0 P.M. 

41443 

and the ateam-cciclts 





5., 


were not touched. 

7 ' 

' 76,3 

81,8 

80,0 

5 0r, if.i 

— 774 

rejected, not evenly eooL 

8 

70,7 1 

71,7 

71 ,B 

90a. M.j 

— 926 

next morning. J. F. 

Difference of 1 

rising, 338,9 

dilatation 

2288 


teiiiperature, S 

falling, 131,5 

1 ■ do. 

2218 

single reading. 



140,7 

1 do. 

2370 'following mormnr. 


Fourth Berks, 2Srd November, Same Bar, 


1 

72,9 

73,2 

73,9 

1157a.m. 

— 897 

Barometer 30,02. 

2 

72,9 

73,4 

73,9 


— S96 

ICileox and Priasep. 

3 

212,3 

212,5 

212,3 

1217p.m. 

41394 


4 

212,5 

212*5 

212,3 


41394 


5 

211,9 

212,4 

212,2 


+1397 


6 

212,7 

212,5 

212,2- 


+1379 


7 

212,8 

212,4 

212,2 

1 25 p.m. 

+1379 


8 

75,5 

76,5 

76,7 

4 15 p. m. 

— 872 

rejected. 

9 

72,0 

73,4 

72,8 

■■ ' ■ i 

110 A.'M. 

— 920 

following momliif. 

Difference of 1 

rising, V, 

18,7 ” ' 

dilatation 

2283 


1 

1 

B 

tfalling,' 139.2 ' ' 

ditto. 

2306 
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Fifth Series f 24th November, Same Bar, 



1 Thermometers, 


Micrometer 


u o 
«U *J3 

in the 
Steam- 
pipe. 

1 inserted in the 


Readings. 



1 ■ Bar.' 

of 


Observations. ^ 

S3 

O 

North 

end. 

South 

end. 

Reading. 

H. M. 

Divisions. 


1 

2 

3 

4 

5 

6 

7 

72,8 

72.3 

73.3 
212,3 

212.5 
212, 

211.5 

72,9 

72,9 

74,1 

212,9 

212,9 

212,6 

212,7 

73.2 

73.3 
74,1 

212,5 

212,5 

212,4 

212,4 

1140 a.m. 
1143 „ 

0 4oP.M. 
18 „ 
120 ,, 

1 45 „ 

2 0 „ 

— 906 

— 906 
— 890 
4*1401 
+1401 
+1395 
+1394 

Barometer 30,02. 
Wilcox and Prinsep. 

Difference of 1 
temperature, J 

rising, i: 
falling, l: 

39,2 

39,5 

dilatation, 

ditto. 

, 2298 

2283 

taking readings of 26th. 


Sixth SerieSf 26th November, Same Bar, 


1 : 

71,3 

71,5 1 

71,9 


— 916 


2' 

72,9 

73,1 

73,9 

1125a.m. 

— 875 

Barometer 30,02. 

3 

73,3 ’ 

74,1 

74,2 


— 865 

Wilcox and Prinsep, 

4 

213,0 

212,3 

212,3 

10 „ 

+1418 

5 

212,3 

212,3 

212,0 

20 „ 

+ 1405 


6 

212,9 

212,4 

212,2 

215„ 

+1400 


7' 

212,5 

212,2 

212,1 

2 40 „ 

+1388 


Diff.ofl rising, 
temp., J falling. 

139,1 
, 139,7 


dilatation. 

ditto. 

, 2288 
2288 

following morning. 


Seventh Series , 21th November, Same Bar, 


1 

2 

3 

4 

5 

6 

7 

70,5 j 
72,3 
73,0 
212,2 : 
211,7 ' 

212 2 j 

1 212,7 

71,0 

73,2 

73,6 

212,5 

212.4 

212.5 
212,5 

70,9 
i 73,0 
73,5 - 
212,1 i 
212,0 
212,0 
212,0 

10 0 A.M. 

noon. 

0 30 p.M. 
10 „ 
130 „ 
145 „ 
20 „ 

— 910 

— 875 

— 869 
+1422 
+1408 
+ 1404 
+1398 

Barometer 29,92. 
Wilcox and Prinsep. 

j 

Difference of 1 
temperature, j 

r'.' • 

139,7 

dilatation, 

2293 

' r ' ' 


The accordance of the observations, particularly of the latter series, 
was so satisfactory as to render their farther repetition snperiaons 
it now only remains therefore to arrange the data of the several 
experiments in a tabular form, and to calculate the resulting dilatations 
according to the nsnal expression of the dimensions tdcea by abafat 
212®, whose length, at 82®, is 1,000000/^ , ^ ' 
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Ahtrmf Qf the results of tM foregoing edtperimnts on the mpammn of 
the Standard feet Bar of Iron. 


No. of 

#ese- 

nes. 

Range of 
Temperature 
Farb. 

Birisionsof 
the micro- 
meter. 

■ Total expansion 
in decimal parts of 
a foot, ■ 

Dimensions of a 
bar at 212® whose 
leneth at 32® is 
1,000000. 

difference 
from the 
mean In 
inillionths 

1 r 

0 

136,0 

2213 

.0090980 

1.001204 

~ 14 

2 r 

134,6 

2171 

.0089253 

1J0II94 

— 24 

— ■■/ 

140,6* 

2296 

.0094392 

1.001208 

— 10 

3 r 

138,9 

■ 228B 

.0094064 

1JCI1219 

+ I 

/ 

131,5 

2218,’ 

.. ,0091185 

L00124S 

+ 30 

/ 

140,7 i 

2370 ? 

.0097435 

1JCII246 

+ 28 

4 r 

138,7 ' 

2283 

. ■ J093858 

LIM218 

0 

/ 

139,2 

2306 

.0094804 

131111226 : 

4- 8 

S r 

1311,2 

2298 

.0094475 

1.0111222 ■ 

-|* 4 

/ 

139,5 

22B3 

.0093858 

1.001211 

— 7 

6 r , 

139,1 

2288 

.0094064 

1.001217 

— I 

/ ' 

139,7 

2288 

.11094064 

1J0I2I2 

— 6 

, 7 r 

139,7 

. 2293 

^.0094269 

L0012I4 

— 4 



Mean,. 

of the whole, 

1.001218 



^The mmn of thme^ mfttlmmts is 1.001218, but if two of tlie series 
(doubtful because they depend on single observations), be struck out, 
tbe dilatation will appear to be LOO 12 13, and the greatest deviation 
bardly amounts to tbe one bundred-tbousandth part, while tbe general 
accordance is much within these limits. The mean of the former ex- 
periments upon an iron rod of 25 feet in length was L001256, deter- 
mined by a single heating, and therefore liable to some uncertainty s 
that of another wrought iron bar to be noticed presently, was 1,001216, 
which agrees so closely with the above, as well as with the results of 
Smeaton and Lavoisier, that I am inclined to think there is not so much 
variation due to the quality of the metal as has sometimes been sup- 
posed, and that L001215 may be safely employed on all occasions as 
the constant ofee:pamion for wrought iron. 

IL — Eecpansions of Gold, Biker, mi Copper, 

Having concluded the experiments upon the standard bar of the 
trigonometrical survey, it occurred to me as very desirable to make 
use" of the microscopes, while fixed, to lay off a duplicate of Ihc bar for 
deposit in my own office. Wlmn this had been done, it follow^ed that 
the constant of expansion might likewise be determined with ease for 
the new bar by a repetition, of the same process ;■ — and further that we 
might arrange alongside of the iron bar such other metals as w'cre 
readily procurable in the mint of the desired dimensions. 

Captain Wilcox kindly undertook to assist me in tills new series, 
whfoh was conducted in every respect with the same attention to mi- 
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nnte accuracy as before. “We prepared iii tbe mint two laminated 
straps ; one of pure gold*, 10 feet two incbes long, 2f inclies broad„ 
and about ^ inch thick, weighing about 320 lbs : the other of stand- 
ard silver (A copper alloy), of the same dimensions or a little thicker^ . 

The two ends were cut away, and marked with £ne dots as nearly as 
possible at the distance of 10 feet apart. As the run of the micrometer 
was only one half of the expected expansion of the metals now to be 
tried, the precaution was taken of inserting second dots about ^^th of 
an inch within the first, the distance between the two dots being care- 
fully measured under the microscope. I have said that the inner steam 
cylinder was of copper ; all that was necessary therefore to enable us 
to measure the expansion of this metal along with the rest, was to fix 
two small tongues to the two extremities of the tube, projecting under 
the focus of the microscopes, and bearing the marks for measurement. 

For consistency I will insert the new series of experiments with the 
same detail as before, to enable other experimenters to judge of the 
measure of confidence due to our simple but somewhat tedious inves- 
tigation. 

Eighth Series of Experiments on Expansion, 



! Thermometers. 

Readings of the micrometer. 

Day. 

In Bar. 

Steam 

Iron. 

Gold. 

Silver. 

Copper, 
(add 2297.) 

South. 

North. 

pipe. 

(add 2525.) 

(add 2277.) 

Nov. 

30. 

76,0 

76,2 

; 0 

76.6 

76.7 

0 

76,4 

77,6 

904,5 

—891,5 

—906 

—959 

Noon 

211,7 

212,2 

213,2 

1 





211,9 

212,2 

213,2 

}■+ 1290 

—758,5 

+358 

—140 

to 

211,8 

212,1 

213,8 

i 



251,9 

212,2 

214,3 

1 + 1275 




5 P. M. 

211,8 

212,1 

213,0 

[• 

—776 

•f360 

—129 


211,8 

212,0 

i 211,2 

J + 1269 




211,9 

211,9 

212,1 

1 212,0 

212,7 

214,0 

, ]■ + 1279 

—768 

+362 

—129 

1st Dec 
7 A- M. 

72,9 

72,4 

1 71,6 

1 71,6 

71,4 

71,6 

1^—1023 

—960 

—937 

—1058 

Ascending range, 135, d 

dilatation, 2182 

2649 

^ 3543 

3133 

Besceudlhg do. 13P,S 

ditto. 

2301 

2718 

; 3574 

3222 


Ninth Series, 


Dec. 1. 
Noon 

76,0 
76,2 j 

75,6 

76,0 

! 76,5 , 
76,5 

j j-— 967 

— S13 

—864 

—979 



211,6 

212,2 

213,4 

! + 1266 

—798 

+358 

—157' 


to 

211,8 

212,1 

214,4 

212,2 

' +1267 

—799 

+365 

—141 


4 P. M. 

211,9 1 

212,1 

+ 1254 

—805 

+364 

—197 

1 

Ascending range, 136, ol 

j dilatation, 2229 j 

2637 

3503 

3098 

1 


* rtf ih& ifold mnhnr standard, or I car, M wt, Br., which, as far m such eiipe-’ 
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I should haye prmised. that to prevent the straps of gold and silver 
from curving withm the -cylinder, when heated, they were held flat 
one on each side of the iron bar, by coils of copper wire at distances of 
SIX mches apart-Jese were not so tightly bound as to impede free 
motion longitudinally, ^ 

At to period of the experiments it was determined to fluaeaf the 
godand silver bars, to observe what difference would be caused in 
heir rate of dilatation thereby, as weH as what would be the penna- 
Bent elongation due to this change of condition. 

To effect the annealment of such long slips of metal in the most 
equable manner without endangering loss or accident, required certain 
predations. They were laid upon a flat bar of wrought iron, supported 
a distan^s of a foot asunder by flre-faricks, as represented in fig. 4. 
H. mi. Their whole length was then enveloped in gohar, or cakes of 
cowdung, in the same manner as is practised in heating the feUy of 
a wheel The h^t was thus gradually raised, until the whole length 
w^ uniformly of a glowing red. But. not to lose the opportunity 
whiA to experiment afforded of ascertaining the relative expansions 
of the three metals at to higher temperature, an iron stake had been 
firmly fixed in the ground at one end of the bars, against which all three 
were made to abut firmly : the other ends were connected by an inter 
mediate brass rod (kept cold) with the nonius of a shding scale placed ■ 
on the ^ound inalinewith the bars, so as to measure off their elon-a- 
tmn with great fecility. The results, and the temperature by Farenheit's 
tormometer founded on the assumption of an equal rate of expansion 
throughout the scale of each metal, were as follows. 

The gold, placed uppennoTt"™ '"“ 3 " 

The silver, in the middle, 2.008 

The iron, undermost. 1.240 leofl 

^at the upper position was much hotter than the lower was evident 
»r does It seem surprising that the difference of temperature should h. 
een so much as 180 degrees. No knowledge therefore could be gaiiJd 

o. ft. po.„, a. „«<. of ,r„ 

method of operating is itself capable of further aimi: Jf.V 1 t , 

a be able a p„.. f.’a „oa cotStr. 

Ine absolute elongation of the nreciniK! .YiofoU i, 

b, pb,oi.g ,b» r 

stoe temperature as before (77^ 9 ) Tt f 1 4 - i 

trt ^ rollea ™ ^ 

goia in the silver 8, times erea^r m 

Section. TheresaSwereasfoflols/""^®^^^ 



steam. 


Noon 


Expansion of Metals. 


Specific gravity’ 


annealed. 


Increase 

of 

volume. 


Elongation by anneaJment, 


in parts of 
an inch. 


in decimal parts of 
10 feet unit. 


Pure gold, 19,313 19,136 ,00925 I ,01973 i ,000164 

,01611 I .08244 ] ,000687 

To compare the relative expansions, the increase of hulk, or volume, must 
be divided by three, to reduce it into linear elongation, when, as before 
stated, the transverse will be found much to exceed the longitudinal ex- 
pansion. 

Having explained the objects and results of this digression, and ima- 
gining the bars replaced as before, we will proceed to the remainder of 
the experiments with the steaming apparatus : 

Tenth Series, 


Thermometer, | Readings of the micrometer. 


in bar 


211,5 4-1279 

4*1267 
4*126*4 


—445 

—377 

—401 

—404 


4-1204 

4-1202 


Range of temper, ascending,,. 133,7 133,7 133,7 133,5 

Ditto for last readings, 133,6 I 133,6 133,6 133,5 

Dilatation, first readings, .... 2183 2593 3423 3071 | 

Second ditto, 2114 2566 3375 3048 | 

In this last series the steam was allowed to ran down on purpose h 
try the effect : and it will be seen that it was sensibly felt by all th 
metal bars, even while the mercurial thermometer scarcely indicated th 
fall ; for as before remarked, the bars were far more sensible thermo 
metere than the smal mercurial instruments. 

The expansion however by thol^t experiment has been purposely caX 
ciliated, to diew the maximum influence of mth a cause* r 


Ascending temperature, dif- o o 

ferent for each metal, 133,6 133,4 

Dilatation (adding space be- 
tween dots), 2207 2592 

Eleventh Series. 


0 

133,1 

3423 


Dec. 4. 

78,4 

78,4 

1 

10 a.m. 

78,6 

212,3 

78,6 

212,0 

full 

to 

212,2 

212 

steam 

3 F. M, 

212,1 

212,1 

(steam 


■ 211,9 

' 211,9 “ 

less) , 
























I.— 


The general results may now he classed under their respective heads 
aS'follows ; 

Range of Reading of 

temperature* micrometer. 

135,6 


Duplicate Iron 10 feet Bar. 


*■■ {i 

• e 


. '2182 

■'2301 

1 ^ 36,0 , 2229 ; 

133,6' 2207 

133,7 2183 

133,6 2114 

Mean, rejecting the last. 

Pare Gold, rolled hard,. . , . ^ 139,9 2718 

136,0 2637 

, , I 133,6 2092 

annealed, 4 133,7 2593 

133,6 2566 

Mmo, rejecting the last. 
Standard Silrer, alloy ,/ 3543 

roUedliard, ''’l l -»,9 3574 

1 136,0 3503 

f 133,6 3423 

annealed, J 133,7 3423 

I 33J5 

Mean, rejecting the last, 
3133 

1«,5 3222 

135,8 3098 

1^2,8 3022 

133,7 3071 

.133,5 3048 

Mean of the whole, 


Deduced dilatation 
for 180 degrees. 
1,001191 
1,001217 
1,001213 
1,001223 
1,001208 
1,001171? 
- 1,001210 


Copper annealed, but parti- i 
ally hammered in makine< 
tube,.. 


1.001446 

1.001438 
1,001435 

1.001439 
1,001435 
1,001421 } 

1,001438 

1,001933 
1,001890 
1,001906 
1,001896 
1,001895 
1,001869 ? 

-1,001904 

1,001697 
1,001685 
1,001688 
1,001684 
1,001702 
1,001690 


t must be remarked with regard to tlus series, that, besides’ otLl 
sources of err^. the dots, marked with a needle-poiut by an unsfcilM 
hand, were rather difficult to bisect; and further, the continuafshlff 
of the apparatus, to bnng each bar successively under the focls 
of the microscopes, was more than sufficient to account for irregdari 

tiesgreaterthanareobservahleinthepresentresults ^ 

In comparing the fist with the former one, one is struck with the 
^nd different fusibility, namely 

standardsfiver. and brass; a circumstance whi^^ 
f silver divided circles to astronomical instruments of the latter metal 
Platina is by no means so wefi adapted for such a purpose. The onem 
tion of annealing does not seem to have theslightest iectupon tSe 
of expansion a fact well worthy of consideration, as it wodd be at 
imes d^cdt to say what allowance shodd be made on such account 
where the de^ee of hardness of a metal might be uncertain 
>e latest determinations of the dilatations of metals (which hav. 
^hedme smce the above experiments were finished), are tLse lf 

by him. (a plumb^o tube of sj 

^Ches m length holdmg a rod of the metal to be operJed on ) how 
ever well adapted for approximate meWement of ^^36 hea^^^^ 
^^ ^gtously not worthy iff trust fo^ 
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1 do not therefore insert liis table from the Philosophical Magazine now 
before me, but at once conclude with a general summary of the dilata- 
tions which our experiments in India have established, in a manner 
worthy, I hope, of entire confidence. 

DUatatio7is of metals determined at Calcutta. 
r Standard 10 feet bar of the Trig. Survey, 1,001213 1 
laoN, < Duplicate of do, of English har iron, .. 1,001210 1 1,001215 

Wire-drawn rod, twenty-five feet, .... 1,001256 J 

Gold, nearly pure, (10 feet long) 1,001438 

Silver, containing one-twelfth alloy, (do.) 1,00190-4 

Copper, sheet, annealed, (do.) 1,001691 

Brass, wire-drawn, annealed, (25 feet) 1,001906 

Lead, one-inch pipe, (25 feet) 1,002954 

The apparatus used in the foregoingexperiments is preserved, in case 
it should ever become a desideratum to try the expansion of other metals 
or substances by the same process. 


Mirabdd, 31^? Juli/, 1832. We took leave of Bokhara on the 2Ist 
ultimo, and are now in a Turkoman village, about 3 6 miles distant, await- 
ing the arrival of the merchants, &c. who are to form the Kafila ; but we 
may be here long enough, as the Urganj army is still in our way. Ghos 
B% sent for us before starting, and made us over to the Turkomans and 
Kafila hasU, with every demonstration of goodwill, and enjoining them 
to convey us safe to MesUd at their peril. * * * * 

The weather has been uniformly sultry ; — ^thermometer daily above 
100®, even as high as 110®, and our sitting room is but a few degrees 
cooler, but the extreme dryness of the air counteracts the sensation of 
heat. The nights have generally been pleasant and the mornings al- 
ways temperate ; — thermometer 66"*. Though it is now the middle of 
August, the climate can scarcely be said to have changed, except that 
the nights are cooler. ' , . 

Meshid, 11 th September, 1832. — Here we are safe in Persia, after a 
journey of no ordinary difficulty. We left the village (MiraladJ so 
long our prison, on the^ 16th of August, and crossed the Oxus on the 
following morning, intending (as we had believedupon faithless resolu- 
tions), to accomplish the trip in fifteen or sixteen ' days. Our first de- 
tention commenced s^tSarJu^ on the bank of .the river, but as thi^ 
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was not occasioned by any imtoward event we cared less* Otter Ku^ 
flm joined us here, and on the 21st we resumed the journey across thl; 
desert The weather had undergone a great change, and was now 
temperate. We almost immediately entered amongst sand heaps, which 
succeeded in rising heights, and extended till they bordered the horizon ' ; 
on all sides ; and the BMmal or north wind sweeping away the loose 
surface, made it appear like the sea spray, while the heaps themselves 
represented the waves. The camels trod heavily through ^ the sand 
drifts, and the horses plunged as if they were fording a river. ^ Several 
belts of this sort occurred between them, tracts of sand covered with 
bashes or shrubs, and then a ridge of the desert composed of hillocks 
or sand waves, which at a distance looked like a vast roller just going 
to break. Scarce any track is visible, the wind defacing the prints': 
of the camels* feet; but there is a general line of route which is fol* 
lowed. The sand heaps are of every size and shape, but have com* 
monly their cliff to the south ; deep chasms are formed by the junction 
of their bases, and basins or cavities which would resemble pools if 
fflled with water. The scene was quite new and magnificent. It was 
altogether a wilderness. We passed several dead carcases of camels 
and horses, the drivers of which, having missed the wells, killed some 
of them for sustenance. Most of the wells were saliferous, but the water 
answered for our horses and some of the people, who live little better. 
The climate had evidently turned from its extreme temperature, and 
in this respect we had.not to complain. The nights, contrary to ex- 
pectation, were very mild. A very long march brought us to a well of 
bad water, after having been without any except what we brought froia 
a distance. This was a relief the more grateful, as we had nearly missed 
tlie spot, and perseverance alone in feeling for the road kept us in a 
proper direction, till the harking of a dog announced our proximity to a 
Turkoman /amp. On the 27th we reached a baked arid plain, on 
which was planted a tented village of Turkomans. Here we were to 
be taxed by the Urganj authorities, who came down to us from the 
ancient city of Mdwur or Myhn now almost level with the face of 
the desert, and no longer an inhabited spot. The Urganj army 
was close upon us, but on their homeward route. On the 28th the 
collector arrived, and inspected the Kafila, The merchants presented 
Mm, as customary, with various articles : we sat mute in our camel 
|*amners, and were duly reported as Jlkf^^r^-mpon a pHgiimage to the 
"df fere worship ; our ofibring to the taxman consisted of loaf 

^ , itW,-''^'Our 'prodigality was nearly rutning us; forttamldy a 

'iherch^t (a Mahomedan who ttaded to' Russia, whi»e avrti* '' 
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had conquered all pride of self-suffieiency). from a regard to his own 
interests, checked our liberality, and instead of presenting a couple of 
sugar-loaves and a handful of tea, broke off the end of one, and with a 

few raisins made up our nazar. 

Several of his train peeped into our creels and asked after our 
business, and were quite satisfied on being told that we were Afghans 
from Kahdl : so little are those people acquainted with the colom* and 
' characteristics of Europeans. In this respect, therefore, our faces 
are real masks, and it was here only the name of our country that we 
had an object in concealing, since to the services of those in Abbas 
Mirza's army especially, not a little of the bad feeling between the 
Kiian of Urganj and the Persians is owing. Russians and Englishmen 
are alike their enemies, or rather the Urganjis are hostile to both. In 
the afternoon we ventured out of our camel baskets as the enemy was 
departing, but as some of his dependents were lingering behind we 
were warned back. In the evening we got out and laughed heartily at 
the transaction. In truth we were quite at our ease all the tim% not 
believing that there was an individual in our camp who had any object 
in betraying us ; but it was not long till we discovered that wretches are 
to be found in every community, and people whose fair faces belie their 
feelings. We had only a week's march between us and MesUd, and 
we started again with fine prospects. 

On the 1st of September we came in sight of the mountains of Persia, 
and next day arrived at Shiraks, a Turkoman village with a fort. Here 
we were to be taxed, but misfortunes seldom come single ; and if the mer-n 
chants had to complain of an imposition, we certainly had not bargained 
for a share of their burdens and a load of our own besides. While in 
our former embarrassment near Myhr, we superadded to it the plea-- 
saiit prospect of meeting a body of Allemans, whom the merchants of 
our Kafila actually saw marched off upon a predatory excursion to 
the borders of MesMd. The tax-gatherer, who had an interest in the 
safety of the Kafilas, exacted a promise from them, that should they 
cross our path we had nothing to fear : but a robber's pledge is like 
lover's vow graved upon some insect's filmy wing, and lasts only till the 
bait is thrown out. No fewer than seven hundred of those armed ruf- 
fians were thus let loose. At Shiraks we learnt that the Allemans 
were still in pursuit of booty, and the Kafila took up its position till 
they should have passed us on their return. Apprehensions were now 
turned into real horror, at least with me, when we beheld the cold-blooded 
monsters racing into the village, with their spears poized and their 
horses almost dead from fatigue in their infernal occupation. They^ 
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bruslied past our -encampment, some o£ them stopping and conversing 
with the Kafila, and relating their adventures to the merchants, who in 
pursuance of their trade took a heartless interest in that of the rob- 
hers, as upon their success more or less would rest their -own; securitj* 
Upwards of 100 Kuzlbashes were seized for the Bokhara market, 
and a number of camels and cows which they drove olF from within 
sight of the walls of Meshid, Their encampment was close to us, and 
we were almost tempted to take a look at it, Some^f the Allemans 
were disabled, while their horses were scarce able to carry them* 
Many had returned empty-handed, finding the work too heavy; all 
those who touched at the village came for refreshment or to visit 
their friends. This is a strange state of society, yet these intrepid 
adventurers, when seen in the ordinary relations of life, are not 
only sociable companions, but even prepossessing in their natural 
simplicity and easy manners. The guard of Turkomans we had 
were the same people, and every individual of it could enumerate his 
exploits in the inglorious field ; but this is perhaps not quite fair, as it 
requires a considerable share of courage to meet the various perils of 
their vocation : pillage alone is their aim, and, of all others, human 
beings are their greatest prize ; nor is it much to be wondered at that, 
amongst people who are naturally prone to rapine, their fellow creatures 
should be most coveted, as long as the infamous markets of Bokhara 
and Urganj offer a premium for the traffic. The Russians have, I 
believe, succeeded in restraining slavery as regards Bokhara : but what 
reliance is to be placed upon any compact that is both adverse to mer* 
cenary interests and religious zeal ? There are several hundred Rus- 
sian slaves now in the dominions of the Bokhdra dynasty, and as long 
as Turkomans offer them for sale there will be purchasers ; and what 
does Russia know of her black population or of her fugitive soldiers, 
who wander amongst half savage hordes at the extremities of her ter- 
ritory At Shiraks there was a Persian girl of unquestionable beautv 
who had been in slavery for a couple of years, with the Turkomans of 
course ; her transfer was delayed in hopes of an enhanced price, and a 
Kafila which followed us, picked her up at what may appear a high va- 
luation, if indeed we can make any estimate of what is in itself unappre- 
ciable ! But you will excuse me for treating the subject in tliis loose 
way, having resided so long in a quarter of our own dominions %vhere 
female slavery is as notorious as the sun at noon day, and if not quite 
so glaring, is, I fear, scarcely less remarkable, while it is as genial to 
the people’s feelings as his rays to their frozen solitudes. The Persian 
girl was sold for upwards of 60 tilas, more than 420 rupees, a sum 


1833 .] 


From Bokhara to MesMd, 


that would x^^rchase at least a dozen of females in the Himalayan re- 
gions. When this infernal traffic is so profitable, can we expect that 
the hungry Tdrkomans of the desert wiH restrain their cupidity for 
human fiesh ? — ^but this is a subject for sages in their closet, and not for 

-travellers, ^ 

Our detention at till the roads were cleared of lingering 

robbers was necessarily prejudicial to us, as we were still in the Ur- 
ganj territori^, though virtually subject to Abbas Mirza : but you 
may judge of his authority by the successful obtrusions of the Turko- 
mans even to the gates of this holy city. Our protests against imposi- 
tion on the previous occasion of paying taxes had given umbrage to 
several of the merchants, who seemed to have leagued together to make 
•what they could of us; and finding us still self-confident, had recourse 
to the mean tricks natural to the trade, and betrayed us. We were now 
to be locked up in the fort till the Khm of UrganJ sent for us ; and 
at first we saw nothing but certain misfortune, slavery at the very least, 
and we prepared for flight with the evening’s twilight at the risk of 
falling into the hands of the Allemans, or half perishing for thirst in 
the desert. When thus turning over our thoughts, one of the mer- 
chants, a Persian, whose state of health had made him extremely grate- 
ful for our curative attentions, relieved us from our suspense, and, toge- 
ther with the avaricious Kussian trader, offiered to conciliate the Tur- 
koman chiefs, and pass us off as pilgrims or any other species of -wander- 
ers. A couple of tilas and a little tea and sugar, with sweet words, 
satisfied their expectations ; but fortune favoured us more than our 
presents, as it happened that our friend the Persian was a most inti- 
mate acquaintance of the very people who pressed us so closely. Hav- 
ing got out of this snare, we divested ourselves of every comfort we 
might have had over our fellow travellers, sat in the sim or in our 
creels, and ceased to cook our dinner as usual, as the fire collected 
a swarm of Turkomans as a candle does insects. Still delayed, new 
difficulties arose, a plot to extort money or tea was again begun, and 
our apprehensions of rumours of our disguise reaching the chiefs of the 
Urganj army were too well grounded, A fresh body of Allemans had 
issued from Mdwar, and were approaching MesUd; our consternation 
was further raised on learning that Abbas Mirza’s Elchee (ambassador) 
on his way to Herat was seized by the very people we were amongst, 
and was actually a prisoner in irons in the village, so that on every 
side we were environed by difficulties of one ^ sort or other; at last a 
Kafila from MesMd made its appearance, and our irresolute associates 
got under weigh, much to. our satisfaction, after niae- days, of the n^pst 
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'irlsome' durance, thougli -we were not. entirely witlioTit amusement 
during,, part of tlie time; but upon tbe ' very tbresbold of a frieiidiy port 
' such .provoking interventions were .quite unsupportable. Even here 
we were obliged to take in a supply of water. On the i 1th we resum- 
ed our journey,, and on' the 'd 2th crossed the mountain frontier of Persia 
or rather Ehorasan, which is continuous with the hills which trend 
along the Oxus and. run into Hindu Kush, They are about 4,000 
'feet in.height '(waterhoiling at 205f®), .and support the j)lams of Persia 
which have a very considerable elevation. 

At midnight of the 12th we were thrown into confusion by a report 
of an encampment of robbers. The KofiJa closed up in a great iiun*y ; 
the camels were instantly squatted upon their knees and packed toge- 
ther ; the utmost regularity prevailed ,* fear having overcome their sur- 
prise, both men and beasts were silent ; the camels, as if they had been 
accustomed to such scenes, trembled and sat still. The armed men 
stood in front waiting the assault. I found myself close to a pair of 
women vrho were bustling about seeking comforters, but I felt rather 
abashed in such company, and making my vray over camels' backs and 
bales of goods got outside, followed by our Haji Baba, who though 
a very respectable man in his calling had no idea of showing fight, and 
entreated me to make myself snug ; but his alarm was soon allayed, for 
the enemy was not forthcoming, and the people we dreaded were equal- 
ly afraid of us. They were travellers like ourselves. Had they been 
Allemans we should have made but a poor figure in the contest, for not 
half of us would have come to the scratch, as the phrase is, and too 
surely the remainder would not have kept it up after the first onset. 
In the evening w’e were within ten miles of Mesliid, and before making 
a final start of it, a custom-house officer paid us a visit, and delighted 
us by intimating that Captain Shee was at MesMd^ w^here news of some 
kind or other must await us ; but as Abbas Mirza wms besieging a fort 
in the neighbourhood, we could not reconcile the report. An hour be- 
fore day-break on the 14th saw ns at the gates of this city, and w’-e are 
now amongst Persians all gay and coxirteous, anew scene entirely, — no 
more Usheks 1 We were very fortunate in having met with Mrs. Shee 
here, who invited us to breakfast and dinner, and shewed ns every 
attention and kindness. There is also a serjeant in charge of the 
arsenal, who is particularly useful to us ; he has engaged to keep a re- 
gister of the thermometer here for me. We are going out to the prince's 
camp, 100 miles from this. He has just taken a fort, and concluded 
his^ campaign. Lieust. B* will thence go on to Tehraut but I must return 
here and start with a Kafih for Herat, The road is far from safe, but 
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V. — Proceedings of the Asiatic Society. 

Wednesday Evening^ 27th March^ 1833. 

The Honorable Sir Edward Ryan in the Chair. 

The Proceedings of the last meeting were read. 

Lieut. A. Burnes, Assistant Resident at Cutch, was elected a Member, 
C. Telfair^ Esq. President; and Mons. J. Desjardins, Secretary, of the 
Natural History Society of Mauritius, were on the favorable report of the 
Committee of Papers, elected Honorary Members. 

Read letters from Captain Henderson and Mr. F. J. Halliday, expressing 
their reluctance in being obliged to withdraw from the Society. 

Read a letter from J. C. Morris, Esq. Secretary to the Madras Literary 
Society, &c. requesting that copies might be made for the use of Cavelly 
Venkata Lachmia pundit, formerly in the employ of Colonel Colin Macken-. 
zie, of the English Catalogue of the late ColoneFs collection of inscriptions, 
Mmd that such information as can be given, regarding the Transla- 
tions of Colonel Mackenzie’s collection of inscriptions, be forwarded in ' teply 
to the Mad. Lit. Soc. - ^ 

The Secretary announced that materials were collected* for another vo- 
lume of Researches, and that it was for the Society to determine whether it 
should continue to publish in the same form as heretofore, : 

The Native Secretary submitted a memorandum on the subject, of which 
the following Is the substance : — . „ ^ ^ , 

The first five volumes were printed by the Calcutta Gazette Press on its own. 
account, and copies supplied to Members at 20 Rs. each, after which the Society 
took the responsibility of publication. Until 1810 a charge was made for the 
volume; thenceforward Subscribing Members received their copies gratis. 

The sale of the Researches either in India or in Europe <iaas been very limited. 
The cost of printing, gradually reduced from Rs. 10,000 to Jts. 4500 per volume, has ' 
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I only require to be with the Kafila to.be protected. This a fine 
city : the scene is entirely new. I am forced to make an abrupt con« 
elusion to be ready for the Chop (post). * * * 

1 0th October, I have been at the prince RoyaTs camp, about 90 
miles from this. Lieut. Bumes there left me for Astrabad and the 
Caspian. We found Captain Shee, Mr.Brouski and Mr. Beck in camp, 
all living in the Persian style : they were very kind to us. Captain 
Shee and I went to the Turquoise mines, and since my return to this 
I have not been very well. Every body here is also sick. My journey 
to Herat is all fixed. I saw Yar Mohammed Khan, Prince Kamran’s 
minister, wdio received me extremely civilly, but I am cautious in put* 
ting myself under any obligations.’^ 

t 
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Amounted from tlie time that the Society became its own publisher to, Es. 82000 

While the retuM by sales has been{ 


leaving a balance of loss on '. IS volumes, ; ■ Es. 72,800' 

■ Baboo Ram. Comui Sen proposed that iu'future the matter for publication should 
be transmitted to Europe,, where .a printer may be found to print it on his own 
account, Mr. Wilson kindly correcting the press’*'. 

, After some discassion a Committee composed of Pr. J. Tytler, Major 
Benson, Dr. J.. T. Pearson, and ' Mr. J. 'R." Colvin, was appomteci to consi- 
der on the best mode of publishing the continuation of the Researches. 

■: Extract of a letter , from J. F. Royle, Esq. to the Secretary was read, an- 
nouncing the intended publication of Ms Illustrations of the Botany and 
Physical Geography of the Himalaya mountains and Kaslimere/* 

^ Library. 

The following books were laid on the table 

Transactions of the Royal Society of Edinburgh, voL xi. Snd part, and 
voL xii. 1st part — presented by the Society. 

Professor Buckland's account of the animal and vegetable remains and of 
rocks collected in Ava by Mr. Crawfurd — by the author, through Dr. Wallich. 

Ditto on the occurrence of the remains of elephants, &c. in the frozen 
mud of Behrings Straits — by ditto. 

Proceedings of the Royal Asiatic Society at the Anniversary Meeting of 
Saturday, 7th June, presented by the Society, 

Proceedings of the Mauritius Natural History Society, for September and 
October, 1832 — by the Society, 

Journal Asiatique, No. 56, August, 1832--;from the Asiatic Society of Paris, 

Meteorological Register for February— the Surveyor General, 

Syr-‘Ul,.Mutdkherin, 1st volume— by the publisher and editor^ BLAvi 
Aided Mojid, 

Anglo-Persian Anecdotes, translated by Krislinachundra Ghose, — Pre- 
sented by Raja KdliJa'ishna JSuhddiir, 

The following works, received from the Oriental Translation Fund of 
Great Britain and Ireland. 

Fraser's Annals of the Turkish Empire, from A. D. 1591 to 1659, 1st voL 

Stewart’s Tezhereh al VcLkidt, or Private Memoirs of the Moghul Emperor Hu- 
mdyun, 1 vol, 

Klaproth’s San Kohf Tsou Ran To Sets, ou Aper^u general des trois RoyaiimeSy 
with a volume of plates. 

Stenzler’s Raghumnsa, Kalidasae Carmen, Sanskrits et Latind, I voL 

The Geographical works of Sadih Isfahani, translated by J. C. 

Julien’s Lan-M, ou i’histoire du cercle, de craie, drame en prose et en vers 
1 vol. ^ 


* This is however hardly a fair way of stating the case : the members are in fac 
the purchasers of the Society’s volumes, which they pay for by their subscription 

PubUcatlon is the mailT object and the main expence of every literaiy association 
without which it would be of comparatively little utility or interest to the world. 
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Col. Brigg’s SiyaT'Ul Mutahherln^ a History of the Mahommedan Power in India 

dnnng the last centuiy, 1st Fol. '/ ., ,>. , 

Atkinson's Shah Nameh of Firdausi, translated in verse and prose, 1 voL 

Fourth Annnual Report of the Oriental Translation Fund. 

The foIlowiBg books received from the book-sellers : 

Gray's Indian Zoology, part xiL 

Lardner’s Cyclopedia, Spain, and Portugal, vol- 4. 

Natural History, 

1. Dr. Wallich, Superintendent H. C/s Botanic Garden, presented in the 
name of Professor Buckland, specimens of the coprolite^ or fossil albuni'^ 
gvisctmy from the Mas of Lyme-regis, Dorset. 

Some of these fossils are in their rough state, some are cut and polished, and 
there are plaster casts of other specimens in 0r. B.'s collection. ' 

A fragment of fossil bonO;, brought by himself from J abalpur, was pre- 
sented by Major Benson. ^ 

This fragment is enveloped in a hard greenish siliceous coat, which has also 
penetrated into tbe pores of the hone in many parts, and has taken the place of its 
animal matter, probably by the same process of infiltration which is observed in 
fossil wood from the same part of India. 

3, A further selection of the fossil sheUs of the Himalaya were received 
from Captain P. Gerard, on the part of his brother. Dr. J. Gerard. 

Several of these shells diiTer from those depicted in the Rev. R. Everest's paper 
in the Physical Transactions, and will form the subject of a supplementary plate. 

Read extract of a letter from Lieut. Burnes, presenting specimens of As* 
bestos found between Peshawar and Kabul;— 

Ditto Native Muriate of Ammonia from the province of Hissar, north of 

the Oxus 

Ditto of the sand or sUt suspended in the river Oxus 

Ditto of sand from the Kharasm Desert between the Oxus and the Cas- 

plan. ' ' 

The President communicated the following circular, with a request from 
the Bev. W. Whewell of Cambridge, for any information which Members of 
the Asiatic Society might be able to supply on the subject of the tides of 
the Indian Coasts. 

Sugg&siims for Persona who hate opporttaities fo make or collect oisertations of 

the Tides. 

It was shewn by Newton, nearly 150 years ago, that the fact of the Tides and 
several of their circumstances, resulted from the law of the Universal Gravitation 
of matter. But in this interval of time scarcely any thing has been done which 
might enable us to combine into a general view the phenomena of the Tides as they 
take place in all the different parts of the world ; and at very few places have good 
and continued observations been made and published. It is conceived that by 
collecting such observations as liave been made, or may easily be made, the con- 
nexion and relation of the Tides of all the parts of the Ocean, may be in a short 
time clearly made out ; and that persons may be induced to make such careful 
observations as may serve to be compared wdih the theory. In this hope the pre- 
sent paper is circulated. 
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. The most iisefui Observations with : reference to our general knowledge of the 
Tides are the following, beginning wiA those which are most easily made : 

L The Observation of the Time of High water at a known place, on any day, 
and especially at new and fail moon, 

2, The Observation of the Time of High w'-ater on several days in succession at 
the.same place, ■ 

3, The Observation of the Height of several successive Tides at the same place, 

4, Observations of the comparative Time of High water on the same day at 
different places in the same seas. 

1, An observation of the Time of High water at a given place on any known 
day may he useful. 

If the Time of the Moon's southing on the same day be noted, this wdil facilitate 
the use of the observation, and will furnish an additional evidence of the correct- 
ness of the date. 

The Time of High wniter on the days of New and Full Mo&n is more particularly 
useful than on other days. 

Observations of the Time of High water may be made "with sufficient accuracy 
without a tide-post. A place ought to be selected where the water is tolerably 
smooth. 

2. If there be opportunity at any place, it is desirable to observe the Time of 
High water every day for a fortnight* 

If it be ascertained that the two tides on the same day occur at regular intervals, 
one of them only need be observed. 

But there are often irregularities in the relative Times of the morning and even- 
ing Tide 5 and these irregularities are different for different ages of the moon. In 
tliis case A Tides should be observed* 

3. A single observation of the Height of the Tide is not of much value. But 
a Series of Heights /or a fortnight is valuable, especially if accompanied with ob- 

■ servations of the ■■times. ■ 

The morning and evening Tide are often unequal, and this inequality sometimes 
varies considerably from one fortnight to another. 

In observations of the Height of the Tide, the difference of High and Low water 
ought to be taken. 

The channel of a river is 7iot a good situation for such observations. 

4. The usefulness of tide observations will be greatly increased if those made at 
places in the same seas can be compared so as to shew the Rate at which the 

Tide TRAVELS : 

For example, the time which it employs in passing along a certain line of coast, 
or across a sea, or round an island, or up a bay, 

N. B. — The Tide wave is the elevation of the waters by which High water is pro- 
duced in many places at once. It is not observed as a visible wave, but is found by 
drawing a line upon the globe through all the jdaces at which it is high water at a 
certain moment. The rate and direction of its travelling are known by comparing 
the position of such lines at successive times. 

N. E, — The Rate at which the Tide wave Travels is quite distinct from the 
rate at which the stream of ebb or ^ow runs* 

N. B. — ^Also the Direption in which the Tide wave travels Is quite distinct from 
the direction in which the tide ehbs or Jlows, 
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The most proper observations for determining the rate and course of the Tide 
wave are those of the Time of High water on the same day at different points (not 
too near nor too remote) on a continued line of coast or sea. 

This may often be done by a person residing in any country by making enqui- 
ries of persons conversant with the coasts, or by directing corresponding observa- 
tions to be made at different places for a few days only. 

If the places differ much in longitude, this ought to be noted, that allowance may 
be made for the difference of the absolute time of noon. 

If there be any uncertainty as to the rate and course of travelling of the tide be- 
tween two places, the doubt may Best be removed by obtaining observations at some 
intermediate point or points. 

It is necessary to distinguish the Time of High water at the month of a deep bay 
or sound, from the time of High water farther in. The former is to be taken in 
all such comparisons as are here spoken of. 

Large islands and long promontories much disturb the regular progress of the 
Tide wave. 

Comparative Observations of the Height at different places in the same seas, es- 
pecially if combined with those of the Times, may also be of great value. 

All communications concerning any observations of the above kinds made or to 
be made in any part of the world will be thankfully received. They may be ad- 
dressed to the care of the Sec. Asiatic Society, or direct to 
The Rev. W. Whewell, Trinity College, Cambridge ; 

or, at the Royal Society, London; 
or the Astronomical Society, London.** 

The President read a letter handed to him by Dr. Strong, addressed to 
Major Benson, Mil. Sec. to the Right Honorable the Governor General, de- 
scribing the progress and present condition of the borings in Fort William^ 
with the opinion of Sergeant Reid upon the causes of the repeated failures ; 
and suggesting that the Government should continue the experiment upon its 
relinquishment by the Society : Major Benson explained that the present 
reference to the Society had for its object to obtain their opinion as a body 
upon four essential points before recommencing operations ; — ^the probability 
of ultimately finding a spring ; — the expediency of making the farther at- 
tempt ; — ^the mode of avoiding such accidents as have hitherto impeded the 
auger : — and the estimated expense. 

After some discussion, the following members were nominated a Committee 
to draw up a report with advertence to these points. Dr. Mill, V. P. Dr. 
Waliich, Dr. Langstaff, Mr. Seppings, Captain Forbes, and Dr. Casanova, 

Antiquities. 

Read extracts of a letter from Lieut. A. Barnes, presenting to the Society 
eleven of the coins collected by himself in his recent visit to Manikyaia. 

Two or three of these coins are iu excellent preservation, with very decypherable 
Greek inscriptions, and are thus proved to be of Bactrian fabrication : — they bear 
the several devices of the equestrian figure the man in the tunic the elephant 
&c. and agree in other respects with the coins described in Mr. Wfison^s paper 
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plate II. Nos. . 25, 26, 27, 28, &.e.) : there are others of a ptireHindee character ; but 
as Lieut, Bnrnes will soon be in Calcutta with the remainder of the coins procured 
by him, any farther notice may better be deferred until his arrival. 

Literary, 

A paper tras read on the mamage rites and usages of the date of Bharat- 
pdr, by J. S. LusMngton, Esq. .. ' , , 

The marriage of Bahvant Sinh, the present Raja of Bfiaraip'&r, to the daughter of 
the Bechore Raja, in May 1832, aiforded the author an excellent opportunity of 
•witnessing the numerous ceremonies punctiliously observed in its solemnbation al 
Beeg. Mr. Lushington describes the betrothal — the tika or marriage present — the 
settlement of a fortunate day by the pandits, and the consequent transmission of 
the lagan patri^ or bride’s horoscope, to the bridegroom, which is considered to close 
the marriage. Connubial feasts and conc'erts' are then given in the parents’ houses. 
The youth is anointed wuth jasmine oil, and makes pooja and otferings to the fa» 
mily petter's wheel, to BWa the goddess of the small-pox, and to the gohra or 
place in which the filth of the palace is deposited : this is said to typify the increase 
of progeny, as the heap of rubbish continually augments I The ceremony of the Mai 
succeeds, in which nee and other,;presents, , of ; horses, elephants, &c. are given to 
the parohiiSf tlie Rani and Raj5, and their attendants, by the brothers and other 
male relations. Deputations from foreign courts succeed. The Barat or marriage 
procession starts from the temple of the bridegroom’s or head priest (he had 

not a family gttr£), and is attended with much splendour. Upon its arrival at the 
bride’s house the ceremonies ol tiran hGm take place. The former consists in 
striking the image of a bird with a sheathed sword. ; — the latter, the burnt-offering 
and adoration of water, are described as the most interesting parts of the perform- 
ance — they are followed by ih^ Kanyaddn or giving away of the bride — the 
Pradahkana, the Aghuna, and the marriage hymns. 

The bi'ide is then carried home, when feasting and curious games, resembling 
*** snapdragon and bran-cake,” amuse the young couple. 

After three days* residence with her lord, the bride returns to her parents for three 
or five 5 "ears, when she is brought away with the ceremony of gona or gaman — but 
this may be dispensed with by the performance of pMr~2)attakf or changing the 
stools of the bride and bridegroom when the hom is celebrated. 


VL"— Mabkas IiItreaey Society. 

General Meeting held at the College m Batnrday, 26th January, 1833. 

The Hoa’ble Sir E. Palmer, Presideat, in the Chair. 

The Secretary (J. C. Morris, Esq.), laid before the Meeting a statement 
©f the funds of the Society in both its branches. 

Captain Chase, Lieut.-CoL ' Coombs, A. Robertson, Esq. and Capt. Row- 
landson, were elected the Committee of management. 

W. Hudleston, Esq. and Capt. Rowlandson, were added to the Coramittet 
of papers. 

Donations of various books from individuals and societies, — of aBaudha 
image and a gold coin, were announced. 
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SeveBteen Bew members had bfeen elected since the last general meetings 
and fourteen had retired and' gone home. ' 

Read letter from Messrs. A.rbuthnot and Co., stating that they are prepared to 
receive the model of a pagoda the property of John Hodgson, Esq., which that 
gentleman has requested may be transferred from the Madras Literary Society to 

the -Royal Asiatic Society. . 

Ordered that the model of the pagoda in question be forwarded to Messrs. Ar- 
buthnot and Co., and that a letter be addressed to the Royal Asiatic Society, ex- 
planatory of the delay which has occurred in its transmission. 

Read letter from Lieutenant Chalmers, forwarding a translation from the Persian 
of the 1st volume of the Akbar Kamah of Abooi Fuzl, 

Resolved, that Lieutenant Chalmers be informed that on receipt of the second 
volume, the Society will be prepared to submit his work to the favourable notice of 
the Oriental Translation Committee of the Parent Society in England. 

Read letter from the Baron De Ferussac, requesting to he furnished through the 
medium of the Society witii some information regarding Minerals and Shells, in 
order to enable him to finish a work he is engaged in on these subjects. 

Resolved, that the Baron De Ferussac be informed, that the Society will use their 
best endeavours to meet the views and wishes expressed in his letter. 

Read letter from Cavelly Venkatah Lutchmiah, submitting a letter from Sir Alex- 
ander Johnston, and requesting assistance from the Society. 

Resolved, that Cavelly Venkatah Lutchmiah letter be referred for the considera- 
tion and report of the Committee of Papers, 

Read list of books presented to the Society by a Jain Priest. 

Ordered to be referred to the Committee of Papers. 

Read letter from the Honoraiy Secretary to the Royal Asiatic Society, acknow- 
ledging the receipt of several commanications, and returning the Society’s thanks 
for the same. 

Ordered to be recorded. 

Resolved, that all letters and communications which either from inadvertence or 
other causes may hitherto not have received answ'ers, be immediately replied to, 
with suitiibie apologies ; and that it be publicly notified that all communications, 
however short, which may in any way tend to elucidate the history and sciences, 
arts and customs of the natives of India, whether Hindus or Mahomedans, will foe 
thankfully received by the Society, will receive ready attention from the Committee 
of Management, and will be read at the quarterly meetings of the Society. 

Resolved, that with the view of increasing the efficiency of the operations of the 
Society by stimulating its supporters to exertion, regular meetings be held on the 
second Thursday of the months of Februar>% May, August and November, for the 
purpose of reading the several commimications which may be received, and of se- 
lecting such as may be most deserving of publication. 

Proposed by Lieutenant -Coionei Coombs, seconded by Mr. McDoneil, and carried 
by acclamation — 

That this meeting hail with peculiar satisfaction the presence of The Right 
Honorable Patron of the Society, and beg to return him their grateful and respect- 
ful acknowledgments for his promised countenance and support.’’ 

The thanks of the meeting were unaniiaousiy voted to the Honorable the Presi- 
dent, for his able conduct in the chair. 


Tsr ^ 
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■ ■ Ylh'---Mis€eUme&m. 

■ 1. — Indian- Botany. 

Bxirmt---Proceedings of the Limiman Society, hih June. 

The East India Compaay have presented to the Linnsean Society their magnificent 

Herbarium, contaiiimg the plants collected between long. 73® to 114^ E. and lat, 
32® N. to . the equator, by Konig, Roxburgh, Rnttler, Russel, laein, Hamilton, 
Heyne, Wight, Finlayson, and Wallich. It includes about 13(i0 genera, more than 
8000 species, and amounts, in duplicates, to at least 70,000 specimens,— the labours 
of half a century. 

For many years a large portion of these vegetable riches were stored on the 
shelves of the India House, without any one suhlciently conversant in Indian Botany 
to arrange and render them subservient to tbe cause of science. On the arrival in 
this country of Dr. Wallich, the distinguished superintendent of the Company’s 
Garden at Calcutta, in the year 1828, — who brought with him an immense accession 
to the Herbarium from various parts of India, especially Xipal ami tin; Burmese 
Empire,— the Court of Directors instructed him to make a Catalogue of the aggre- 
gate collection, and to distribute duplicate specimens to the more eminent Societies 
and naturalists throughout Europe and America, 

This immense labour has occupied Dr, Wallich for the last four years ; and it Is 
the chief selection from these various Herbaria, destined for the museum of the 
India House, which the Court of Directors have, with princely munificence, pre- 
sented to the Linnsean Society, 

The liberality of the East India Company has been duly appreciated throughout 
the wide circle of science. It has been acknowledged by letters and addresses from 
the different Societies and individuals honoured by their patronage ; and this last 
act of their bounty will endear them still more to the promoters of Botany, by 
placing the treasures they possessed along with those of LiniiEeus and Smith, 

The Linnsean Society purchased, two years ago, at an expense of 30€0f., the col- 
lections of Linnaeus and of the late excellent Sir J. E. Smith ; and since that, the 
Herbarium of the Society having been further enriched by the treasures of the East, 
it forms collectively one of the most interesting and important in Europe. 

Tlie East India Company liave set an example of a wi.se and liberal policy, which 
will be followed throughout the world, not only by Societies, but by those enter- 
prising individuals who have, to their own honour, made large collections of the 
objects of natural history ; and it is a source of national congratulation tluit at 
this moment the naturalists of Europe feel indebted to tliis country for the most 
extensive contribution that was ever made to their botanical collections. We owe 
this general feeling of respect towards us to the enlightened conduct of the Court of 
Directors, who have done more to diffuse a knowledge of Botanv than was ever 
done by any Government or association of persons on the globe. 

A deputation from the council of the Linnsean Society, headed by the President 
Lord Stanley, waited on the Chairman of the Court of Directors, on the 26tli in- 
stant, wdtli an address expressive of the high sense the Society entertains of the 
honour conferred upon it by the liberality of the East India Company. 

jOt. Eoyle*s CoUeeikms. 

We are happy to perceive by an announcement made at the last meeting of the 
Asiatic Society, and which we have inserted in the advertisement sheet of tiio nre« 
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sent number, tlmt Mr. F. J. Hoyle is about to give to tbe world tbe fruits of his 
laborious researches in the Botany and Natural History of the Hills and the upper 
provinces of India. We trust that his work will meet with a Ml portion of the 
public patronage, without which it would be ruinous to attempt the publication. f 

2. — Inbian Geology. 

Lut of the specimens of Rocks from the TenassMm Archipelago, situated betwem 
-■■the. Parallels of HP 50^ and 12^ 10’ iV. presented to the Society, \%thJan. 183L 
r:-py Lloyd, Isjf Assistant to the M. €, Marine Surveyor General*. 

No. L Clay slate, from a small detached islet on the western side of SulHvau^s 
Island, in Lat. 10® 54' N. 

No. 2. Fine grained granite, decomposing, from a rock on the western side of 
the same island, and distant about two miles more to the northward I its top has a 
veiy whitish appearance, perhaps from the action of the sun and salt-water. 

No. 3. Quartz rock, from a rocky islet on the eastern side of Sullivan's Island, 
immediately opposite to No. 1, and distant from it about one mile, the breadth of 
the island in that part. 

No. 4, Granitic sandstone, from a small island of a reddish brown appearance, 
situated on the western side of Sullivan’s Island, in Lat, 10® 58' N, 

No. 5, Sandstone, from a point on the western side of Sullivan’s Island, near 
to the last. 

No. 6. Slate, from a point on the eastern side of an island named by Captain 
Ross Lord William Bentinck’s Island,” in Lat. 11® 40' N. It does not shew the 
principal formation of the island, but merely a lump or patch on the point, and very 
easily separated with the hand, being in regular horizontal layers. 

No. 7. Quartz rock, from two hill islands situated off the N. end of Sullivan's 
Island, in Lat. 11® 1' N. 

No. 8. Granite, from the Alligator dry rocks, which are situated off the N. end 
of two islands, called by Captain Ross, ‘‘ Sir Edward Owen’s and Sir John Mal- 
colm’s Island.” 

Nos. 9 and 10. Granite, from Sir Edward Owen’s Island, the former from the 
eastern side, in Lat. 11® 13' N. and the latter from the north side, in 11® 15' N. . 

No. II. Granite, from Sir John Malcolm’s Island, in Lat. 11® 16' N. 

No, 12. Limestone, (similar to that of Elephant rock, in the Quedah countiy, 
described by Ward,) from a small round and steep island, in Lat, 11® 16' N. and 
situated on the eastern side of Sir John Malcolm’s Island. 

No. 13. Jasper conglomerate, from the Northern Elephant Island, of which there 
are four large and other smaller ones, between Lat. IV 32' and 11® 36' N. They are 
from 6 or 700 to 1000 feet high, and resting on small bases, appear at a distance 
like large peaked rocks : the northern one stands in six fathoms water, its sides 
project outwards, so as, in parts, to admit of a boat getting underneath, and the rug- 
ged pieces of the rock beneath, at a little distance, resemble stalactites, of which 
the specimens are pieces that have been knocked off. 

* This list should have been printed wlfh the proceedings of the same date, hut th» 
localities were not at that time known to us ; they may now be Ibund immediately by 
reference to Captain Ross’s Chart of the Tenasserim Archipelago. 
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No. 14. scM$t^ from tlie S. side of small Island, in Lat» 

11^ 47' N. It is co¥ered witk trees of a great.irariety' of foliage, and producing many 
l^erries it attracts numberless pigeons of abeautiM cream colour, with wings and tails 
tipped witli black ; and from this circumstance it bas been called Pigeon Island, 

No. 15. Granite, from a smali island on the soiitb-eastern side of Sir Edward 
Owen’s Island, in W* 11' N. TMs island, when I- visited it, was covered with Tu- 
cans.” ■ ' ' ' , , 

Nos. 16 and 17. Limestone and decomposing Granite, from two small islets 
distant from each other f a mile, in Lat, ll®* 49' N. 

No. 18. Micaeeozis schist, from rocks that cover and uncover with the tide, 
near to the last. 

No. 19. Micaceous schist, from a small island, in Eat. 11® 50' N. and has only one 
or two fathoms on its summit, which gives it the appearance of a cap and feather. 
No. 20, From an island in 11° 53' N. It is formed by two hills connected by a 
narrow sandy ridge, so that, at a distance, it appears like two small islands. The 
specimen is taken from the south-west point of the western hill, the summit of 
which has an even and datish appearance. 

No. 21. Fme grained granite, from rocks on the western side of Christinas Is- 
land, in 12^^ 0' N. 

No, 22. Quartz, ivom a small island, in Lat. 12® 4' N. (Hospital Island.) 

No. 23. Quartz, from the north-east point of an island to the westward of it. 
No. 24. Decomposed granite, from a small island, in Lat, 12® 9' N, 

3. — Indian Arts and Manufactures. 

Mode of dyeing Kharica Cloth, practised in Bundelkhand. TramhUd from a 

Persian account. By BuM Hari Mohun Sdn. 

To dye — say one bale of cloth, consisting of fifty-two pieces, the first step to be 
taken is to wash them white in water. Thirteen seers of oil of castor, three seers 
of impure soda (khah'ifzamln~shi)r, c^QTescexice on saline earth), and fifteen seers 
of clear water, must then be mixed together, and the cloths dipped and drenched 
in the solution twice a day for four days continually. At the expiration of 
that time, the same operation is to be renewed for a period of seven days, 
soaking the same in the liquor, and reducing the operation to once a day. But 
care should be taken to put into it a little saline earth every day during the 
process. After this, the whole bale of cloths must be rewaslied in dear water, 
and then steeped over again in another liquid composed of whaler and three seers 
of Halelah {Terminalia Chebula), and afterwards dried. A similar cold solution of 
water and three seers of iilum is then to be prepared, in which the stuffs are again 
to be steeped, and afterwards well dried. After all these operations are duly con- 
ducted, a caldron or large vessel is to be filled with a sufficient quantity of water, 
in which are to be mixed one maund and ten seers of Al (Morinda Tinctoria ) , a dye- 
wood, and five seers of JDAdioa (another wood). The former should be well dis- 
solved previously to the cloths being submitted to the process of dyeing. After 
they have taken a deep dye in this liquor, they should be taken out of the vessel, 
and then washed with soap and water. Then a solution of eight seers of gum 
Is to be made, and the stuffs immersed and washed in it for the last time. They 
are afterwards to be folded piece by piece, and rubbed and scoured with a little gum 
over their surface, and then beaten in order to make them smooth and compressed. 



1833.] 


Miscellaneous, 


159 


To dye cloths of an Amua-sabz, or mangoe-green color. 

The cloths require first to be dyed in a solution of indigo ; the latter to be 
used at the rate of two chitaks on an average per piece. Afterwards they must be 
boiled in water with a mixture of rind of pomegranate in it. In this operation, half 
a seer of the latter should be mixed for each piece. They are then to be steeped in a 
strong solution of water and alum, which should be given in two chitaks on an 
average. After this, a preparation of two chitaks of turmeric dissolved in water 
should be made, and the stuiFs kept dipped in the same for one whole night. 
In the morning following, they must be washed in clear water, and lastly dyed with 
the juice of Mmm flower, which when first extracted is naturally i^ellow, and 
which is termed Pin'* in Hindustani. They are afterwards to be folded and 
beaten smooth. 

The dyeing of SurJ PaMi, a red yellow — the color of a Mrd so called. 

A composition comprising ten seers of oil of castor, five seers of impure 
soda, (khd.h-i~zamin'’i-sh6r) one seer of goat’s dung j to be made, and to be all 
dissolved in a suflicient quantity of water. Twenty pieces of stuff are then 
to be washed in pure water, in a vessel all separately, and one by one, chang- 
ing the water every time. This operation is to be kept in continuance for fifteen 
days. They must afterwards be washed In clear water, and soaked in a solution 
of alum and water. Twenty-five seers of powder of Al should then be dissolved 
in a necessary quantity of water, in a large vessel, and the cloths steeped and co- 
loured in the liquor. They are thus to he wrought up for the space of six days, 
and finally dried and folded. 


4 . — Note on Lietit. Burfs instrument for trisecting Angles. 

On reading the papers on the trisection of angles, in the number for November 
last, 1 observed some inaccuracies, which as they were overlooked in the last num- 
ber, I now beg leave to bring to notice. 

Mr. Burt, in proving the correctness of the instrument, has made the truth of 
the demonstration depend on a position which is itself in want of proof. He says, 
(page 500, 1. 8), rad. 5o-rad, mf but they are not necessarily equal from the 
construction, and it should therefore be proved that the locus of the point 5 is in 
the arc ahc. The demonstration is consequently faulty. I think however the in- 
strument will effect the purpose intended ; and perhaps when I have more leisure, 
I may attempt to prove its accuracy, if not anticipated by some one whose avoca- 
tions are more in accordance with such pursuits. Mr. B. says that A B the fourth 
leg of the instrument, may be dispensed with. I do not think it can, but I don’t 
understand this part of the paper, nor do I see how a line can he parallel to one or 
two others, and also pass through the same point with them. 

I have not tried to construct the instrument, but I should anticipate some difficulty 
In applying it, as one may not readily know when the points A and O respectively 
coincide with a and o, 

I am, Sir, 

Your ohdt. servt. 


A. K. 











JOURNAL 

OF ■ ■" 

T H E A S I A TIC S O C I E T Y. 


No. 16.— Apn7, 1833. 


1.--- Account of the Jain Temples on Mount Abd in Guzerdt. By Lieut, 

Bombay Army. 

The mountain oiAhd, Ahujt, or Ahdyhad, is situated near the 25 th de- 
gree of north latitude and 73® 20' of east longitude, in the district of 
Sekrili and province of Marwavy about 40 miles N. E. by E. of the 
camp of Btsa, The magnificent temples are erected at the small village 
oiBiJwarray about the centre of the mountain, which has an elevation of 
about 5000 feet, where the summit is extremely irregular and studded 
with peaked hills. There are four in number, all of marble, and two of 
them of the richest kind. They are dedicated to Parasnath, or the 
principal of the deified saints, who according to their creed have suc- 
cessively become superior gods/* and who are believed to amount to 
the number of twenty-four, or as some told me, to have appeared, like 
the Hindu gods, in twenty-four difiPerent Avatars, 

These are the gods of the Jain, Shrdwak, or Banian castes, who 
are a gloomy tribe of atheistical ascetics, not unlike the Budhists, 

who deny the authority of God and a future state ; believe that as 
the trees in an uninhabited forest spring up without cultivation, so 
the universe is self-existent ; and that the world, in short, is produced, 
as the spider produces his web, out of its own bowels ; and that, as 
the banks of a river fall of themselves, there is no supreme destroyer/’ 
“ They also deny the divine authority of the VddaSy and worship the 
great Hindu gods as minor deities only /’ but Mr. Colebrooke and other 
eminent scholars have already given the most minute description of this 
class of people and their worship. The above abstract of their tenets will 
at once show how little acceptable the followers of Parasnath can be 
to orthodox Hindus ; and the costly materials of Jain temples are there- 
fore attributable, not to the holiness of the gods to whom they are de- 



162 Account of the Jain Temples 

dicated, but to the riches that are to be so generally found among the 
Banians their votaiies. 

Jain temples are to be met with in Guzerdt, Kattywdr, Cutch and 
ParkuTi as -well as in other countries both in the southern and northern 
parts of the Peninsula, hut next to those on Abd, the most celebrated 
ones on the western side of India, are at Politana and Girnar in Katty- 
wdr^ at both of which places also they have been built on the tops of 
hills* The antiquity of the schism between this and the Hindu sect is 
not accurately ascertained, but the oldest temple on Abd appears to have 
been built An. Vicramajit 1016, (A. D. 960,) or something more than 
eight hundred years ago. 

The temple now alluded to is dedicated to Rikabdso, (or as Mr* 
Ward has it, “ Rishubhu-devu,'") the founder of the sect and first in 
order of their deified saints, and is known by the name of Adisurji 
deval. The four temples are built in the form of a cross, and this is the 
most westerly. It is in the figure of an oblong square, forty four paces 
long by twenty two wide (or perhaps 100 feet by 50) i within the build- 
ing, and in the centre of the area so inclosed, stands the pagoda, in which 
the great image of the god is placed facing eastward. In front of this 
there is an octagon of 24 feet, supporting, on pillars and arches of 
marble, a cupola of the same. The pillars may be from 12 to 15 feet 
high. The entrance to the temple is from a small door opposite this 
cupola, and the grandeitr of the building is discoverable at once on en- 
tering it, and has a very imposing effect. On all sides of the area there 
is a colonnade, the long sides having a, double row of pillars supporting 
small domes, within each of which are cells in the wails to the number 
of 56, in all of which are marble images of the god. In the southwest 
comer, and in a chamber detached from the building, is a colossal figure 
of Ne'minath cut in black stone. 

The whole of the building is of the richest white marble, superbly 
cut into numerous devices ; and it is worthy of remark that there is not 
an inch of stone unornamented, and not two domes of the same pattern, 
though one hundred and thirty-three in number, and all are carved* 
The grand dome is a most chaste piece of workmanship, and so light do 
the pillars appear, that it could hardly be imagined they could support 
the superincumbent weight. 

Adjoining to this building is a room called Hdthtsdr or the elephant 
hall, which seems once to have also had a roof of domes, and in which 
are the figures of ten marble elephants with drivers, each about four 
feet high, and capaiisoned in the modem style of those of the Native 
princes, with every rope, tassel and cloth beautifully and correctly carved. 
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and apparently, the cars md riders excepted, from one block of marble 
The workmanship is exceedingly good, and the representation of the 
animal is very superior to Indian sculpture in general 

The floor of this room is of black marble, while that of the temple is 
of white. At the door there is a large equestrian statue of the founder, 
who by an inscription, is described as “ Bi malnath, a Banian of 
ChandovU to whom the gods had been propitious.” It is rudely 
executed, and is evidently the workmanship of later days. 

The whole of this temple is said to have occupied a period of four- 
teen years in building, and to have cost eighteen crores of rupees, in 
addition to fifty six lacs spent in leveUing the side of the hiU on which 
It Is built. ■ ■ 

The next temple to be described is the northern one, which is dedi- 
cated to Ne’.mina'th, the twenty-second deified saint of the Jains. It 
is with regard to design and material much the same as the one men- 
tioned, hut although of equal length it is ten paces wider, from which 
addition the architect has been able to make the colonnade double on 
all sides without contracting the area too much, and which has a good 
effect. The pagoda of the god is in the centre, and faces the west. It 
has also a cupola in front of it, the same as the other in size, though 
far inferior in execution : but the greatest ornament in this temple, and 
indeed on Abu, is a portico between this cupola and the pagoda. It 
is supported by pillars, and the roof is formed by nine small domes most 
exquisitely carved. Tlie stones on both sides the entrance of the temple 
are deeper out than any marble I ever saw, and, if I mistake not, approach 
in resemblance to Hogarth’s line of beauty. This part of the building 
is said to have cost eighteen lacs of rupees, and I can well credit the 
people who gave me the information. > 

All round the temple and in front of the colonnade, small images of 
the god are placed to the number of forty-six. in front of each of which 
are two sculptured domes. 

The east side of the buildiag is not divided into compartments, but 
consists of one long room in wMcb are placed ten marble elepbants,^ 
wMcb are more minutely carved than those described, the very twisting 
of the ropes being represented. In rear of these are the images of the 
different contributors to the holy undertaMng,” rudely cut out in stone, 
and represented as holding purses full of money mdy to be appropria- 
ted. There are inscriptions under all these figures mentioning at 
length the names of the different pious individuals,'* most of whom 
appear to have been Banians. ^ ^ 
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In tke sontli -western comer of tlie bmlding are two inscriptions cut 
in marble and fixed into tbe wall, bnt they are in such a good state of 
preservation that it becomes very questionable if they are of tbe same 
age as tbe temples. They are in tbe Bdlbad character, and giving (as 
I learnt from the people, there being no one who could read them with 
me,) a genealogical account of the different founders and their relatives* 
Above the niches containing the smaller images, there are also inscrip- 
tions with the names of the builders in Guzerdtt character* From all 
of these it appears that this temple was built. An. Vicr. 1293, or 
A. D- 1236, nearly six hundred years since, by two brothers. Bast and 
Fest Pal, Banians also of the ruined city of ChandouU, and one of 
whom is said to have been Kdmddr to the Delhi Emperor. The build- 
ing is said to have cost twelve crores of Sonias, ^ mm equivalent to 
ten rupees, ill addition to the expense of the portico ; and although it is 
superior to the other temple, this is undoubtedly an exaggeration. 

The sculpture of the small domes in this pagoda, from being of a 
higher order of architecture than the others, deserves remark. In se- 
veral of them are representations of the gods, in particular a group of 
the procession of Indua King of the Gods, who is believed to have de- 
scended from heaven at the birth, marriage and installation of Ri- 
KABDEO; also another of marriage, both of which are pretty 

well executed in marble. Nothing more attracted my notice, however, 
than the group next to the one just described, it being a representation 
of one of the Mahommedan emperors of Delhi. I observed also that 
very common ornaments throughout the temple were small Mahomme- 
dan tomb-stones. 

Superstition has however pre-eminently shown itself in the portico* 
While admiring its beauty I observed the capital of one of the pillars 
to he of coarse unpolished black stone, which induced me to ask the 
cause of such a disfiguration ; when the people informed me that it had. 
been done intentionally to keep off the evil eye, as in a place like this 
where all was beauty, it would inevitably fall and become bewitched if 
there were no foil. The fioor of this temple is of mixed marble, being 
both black and white ; and under the great dome there is a slab of yellow 
marble, said to have been brought from Jesalmir* 

The two remaining temples are about 365 years old, and very inferior 
both as to workmanship and materials when compared with the others. 
Under the dome of the southern one, there is some attempt at mosaic 
work, and the fioor is inlaid with five different kinds of marble. 

The whole of these temples are in a good state of preservation, not- 
withstanding the attempts that have been made to destroy them. The 
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tails, trunks, and riders of tlie elephants have been broken off, though 
since replaced ; and the dome of Adesirji -dewal is cracked in one or 
two places. The earthquake of 1819 is said to have had some effect 
on these huildings, but although the Brahmans and Jains formerly car- 
ried on violent controversies, it does not appear that the former injured 
the Jain temples. The natives themselves speak with horror of the 
oppression of a Mahommedan prince known to them by the name of 

Bogra Badshah,” who is said to have ordered the temples in AhA 
to be levelled. Natives are at all times but bad chronologists, nor are 
they in this instance able to give any distinct account either of the 
time or of the individual whose name excites such irritating feelings. 

It is on record however that a Sultan of Ahmeddbdd in Guzerdt, by - 
name Mahmud Begra, sent a force to levy tribute on the Parsees, A. P, 
1450, and from the similarity of names, and the connection that sub- 
sisted between two such mercantile places as Ahmeddbdd and Chandmli, 
it does not appear to me at all improbable that this is the individual*. 
The hand of time is now however fast injuring these huildings, and 
throughout the marble gives signs of decay. 

Without placing too much reliance on the inscriptions above alluded 
to, there is a circumstance which goes far to fix the date of these 
temples at a period when the Mahommedan power was great in India, 
All the figures are throughout represented with beards, which we * 
know to be at variance with Hindd customs, and which is without doubt 
attributable to the same cause that induces the Hindu subjects of a 
Mahommedan government to follow the custom of their rulers, namely, 
submission to the powers that be. In Sind, at the present time, suclt 
is the custom of all Hindiis, and it is perhaps owing to this that the 
Moslem rulers ever spared the temples of the submissive people they 
conquered. It is to the same cause, I presume, that we have the re- 
presentation of the emperor of Delhi, though from the founder being 
Ms Kamdar^' it may be more easily accounted for. 

With very few exceptions the people on Abd do not worship at the 
temples of Dilwdrra, and there are only one or two Gurjis at the 
place, who could give, from sheer ignorance, little or no information 
concerning the surrounding scene of grandeur* They have, however, 

^ I sliould have been more disposed to attribute the injury which the temples 
of Ab& have received to MaMmuo of Ghizni, who came by Ajmir into Guzerdt, 
in 1024, through Patan, and who was so zes^ous in the destmction of Hindu 
gods and temples, and has been rendered famous by the demolition of the one at 
Fatan SomnM in Kattywar j but if the inscription be true the whole of these tern-’ 
pies, even the oldest of them, are of a posterior date to that conqueror^s inwd. : 
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one good quality wMcK our countrymen can well appreciate, a total 
freedom from all prejudice, so that we entered the "^ sanctum sancto™ 
nini*’ of the inner temple without a murmur on their part, nor did they 
object to our handling the gods themselves. 

There were besides two inmates of the temples whom I must not 
omit to mention. They were women who had taken a vow of chastity j, 
retired from the world, and dedicated themselves entirely to religionv or, 
as they themselves say, had become Sadu'* One of them was young, 
and had retired on the death of her husband. They spent their time 
in reading their religious hooks, which they readily showed, and were 
quite free from that prevailing reserve in Indian women, so much so 
that they followed us through the '' atria’ ' of the temples, and were 
ever ready to explain, as far as in their power, the diferent objects of 
our curiosity. 

It was from them I learnt the names of the twenty-four deified saints 
or gods of the Jains, which are as follows — 1 Rikabdeo,— 2 Ajilnath, — 
S Sambunath, — 4 Ahumandji, — 5 Sumtanath, — 6 Padan Prabd,— 7 
Suparisnath,"— 8 Chanda Prabu, — 9 Subatanath.^ — 10 Sitainath, — 11 
Slansnath,— 12 Waspuji — 13 Bimalnath,— 14 Anandnath, — 15 Darn- 
nath, — 16 Santmath, — 17 Kutonath, — 18 Aranath, — 19 Milinath,-— 20 
Muni Subartji, — 21 Nawinath,‘-^22 Ndmiuathji, — 23 P'trisnathji,- — 24 
Mahavarii, and it is not difficult to distinguish by the expressive affix 
of “ ji,” even from among this long list, the favored or favorite gods 
to whom the temples are dedicated. 

I also learned from these people, that there are large assemblages of 
people on at different but unfixed periods, and that they chiefiy 
come from Guzerat, Marwar, Ajmere, Malwa and Bombay, all of which 
except the latter are, in fact, the surrounding countries. The natives 
of India are, as it is well known, fond of perching their temples on the 
tops of hills and other remarkable places ; and it is no doubt owing, as 
well to the isolated situation, as the great size of the mountain, that 
such a position has been chosen. There is, however, no marble on Ahu, 
and certainly at present, no roads by which the enormous blocks of it 
could have been brought up from the pits that are at the base of the 
mountain, so that it is to be presumed they have been destroyed. 

From some specimens in my possession, it would seem that the sum» 
mit of Ahu is granite ; hut great part of the exposed rocks are in a state 
of decomposition, and break off in flakes. 

The vicinity oiAbd, though now without a large town, has been, as 
is discoverable from ruins, and according to tradition, a well cultivated 
and thickly peopled country. 
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About nine miles from Girwar, a village at the base of Ahd and half 
that distance or less from the Bands river, are the ruins of a ’great and 
ancient city called “ ChandouU;’ said to have been eighteen miles in 
circumference, and wliicli is now without an inhabitant. 

The natives have numerous fabulous accounts concerning the place 
and believe it to have been one of eighty-four towns or villages that 
were destroyed by “ a shower of stones” three hundred vears ago ; and 
that a famine and scarcity of fuel ensuing, the people fled to Gulerdt, 
and settled at Akmedubdd. I myself had not an opportunity of visitin<^ 
the ruins of this city, but am informed that all its buildings are throw^ 
down as if by an earthquake, the occurrence of which could, I have no 
doubt, be accurately ascertained by inquiry on the spot. Its antiquity 
may be readOy discovered from the temples on Abd having been built 
by the Banians of this once opulent city, as proved by the inscriptions 
before alluded to, and great numbers of small marble images of Paras- 
n'ath, the same as those on Abu, being constantly dug from among the 
ruins. . . 


11. — List qf Indian fFoods collected hy N. Wallich, M, D. F. R, S. 
Correspoudmy Member of the Royal Institute of France, and the Aca^ 
demy of Sciences at Berlin, and of the Society of Arts of London $ 
Superintendent of the Botanic Garden at Calcutta. 

[Ee-printert from the Transactions of the Society of Arts, xlviii. 1831 .] 

Dr. Wallich was sent by the Governor-General of India on several 
botanical missions, especially in 1820-1, to Nipal, a hilly country situ- 
ated bet%veen the lower part of the valley of the Ganges and the Hima- 
laya mountains, and to the Burmese territory in 1826-7. On each of 
these expeditions he collected specimens of the native woods, which 
were sent to England, and deposited at the India House. To these 
were likewise added some that had been grown in the Botanid Garden 
of Calcutta. On the arrival of Dr. Wallich himself in England, I had 
the pleasure of fomingapersonal acquaintance with him, having before 
occasionally corresponded with him respecting various Indian products 
that at different times he had sent to the Society of Arts. 

Under an apprehension that the arrangement and description of the 
vast botanical coikction brought over by Mm, would occupy the whole 
of his granted time of absence from Calcutta, he suggested that his' 
collection of woods shoMd be transferred M the Society of Arts for 
arrangement and es&mination. This plan havirg^ been sanctioned by 
the Court of Directors of the East India €om|miiy, between four and " 
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live liundred specimens / m placed m our possession. Here tliey 
were examined, and were cut np into three or four sets of specimens 
more or less complete. Some of them were found to he worm- 
eaten; and several of those from Nipal hein^ only portions of 
small branches, are not in a state very favourable for shewing the 
qualities of wood with reference to its value as timber. Their 
native names, and the scientific ones of those that have any, as well as 
the uses to which they are applied by the people of the countries where 
they grow, were supplied by Dr. Wallich’^, partly from his own observa- 
tion, and partly from a catalogue of Burmese woods collected in 1827 
by A. M aingy , Esq., and presented by him to Dr. W allich. Some notices 
have likewise been obtained from a catalogue of woods sent by Dr. 
Francis Hamilton (late Buchanan), from Gualpara in Assam, on the 
Burrampooter, and which were put into the hands of Mr. James Kyd, 
master builder to the Hon. East India Company at Calcutta, for exami- 
nation. These notices are distinguished by the letters though 

some of Dr. Wallich*s are intermixed with them. The observations on 
the structure of some of the woods from Nipal were made by myself, 
and relate chiefly to the longitudinal to the medullary rsy®, to the 
longitudinal tubes, and to the annual layers. For some practical 
observations the Society is indebted to the carpenter employed in cut- 
ting up the specimens. 

A. Aikin, Sec^ 


CATALOGUE OP INDIAN WOODS. 

1 Acacia mollis, fr. Nipal. 

A large tree: wood yellowish white, shining, coarse, rather soft.- — Sp.f 
2 inch. diam. Fibres and rays of the same colour, the latter very distinct ; 

■ tubes large. ■ ■ ■ 

2 Acacia fragrans, fr. Nipal. 

A large tree.— Sp. 2 inch, cliam. Wood glossy, coarse ; a had specimen. 

8 Acacia. Joolchumahl, N.f fr. Nipal. 

Tree very large : wood excellent for chests and boxes. 

4 Acacia, Popeeah, B.f fr.*Tavoy. 

A very large tree : the wood used for posts, bows, and rollers for ginninir 
cotton. . ■ . ■ ■ . ■■ : ° 

5 Acacia. Paingadoo, fr. Tavoy. 

^ ^ It has been thought better to leave the spelling of the native names as in the ori- 
ginal catalogue, since it is difficult to know in many cases how they ought to be ren- 
dered orthoepically, — E d. 

■f Sp. the individual specimen examined. 
t N. Newar, the language of the Hindu conquerors of Nipal 
§ B, The Burmese language. 
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6 Acacia odoratissima. Jatikorai, fr* Gualpara."^ 

Trunk very lofty, but not stra%ht ; often 6 feet in girth wood hard, and 
Hsed in furniture. — Bam. * 

7 Acacia marginata. Korai, fr. Gualpara. 

: 5, oubitsTn girth./ Makes good planks.— 

8 Acer laevigatani. , .Saslendi, N. Cherouni, F.f ir. Nipal. 

30 to 40 feet high : 3 to 4 inches in diameter ^ of slow growth - used for 
rafters, beams, and other building purposes.—Sp. 3*5 inches in diam' Wood 
varied brown and cream colour, with a wavy lustre. 

S: Acer stercaliaceani, fr. Nipal. 

A very large tree, 3 feet in diameter.— Sp. 3*5 inch. diam. Wood lio-htr 
fibre pale cream colour, with considerable lustre: rays in distinct bi^wii 

ribands : tubes large, giving a coarse appearance to the wood. 

10 Acer obloBgum, fr. Nipal. : ' 

A very large tree. Wood moderately hard and compact.— Sp. fibre cream 
brown, with considerable lustrer rays in narrow ribands of a flesh colour: 
tubes smalL 

11 Adamia cyanea. Bansook, P. and N. fr. Nipal. 

Wood pale coloured, not used, 

Aggnr. Aquilaria. 

Aintlia. } n*Pterocarp«s. 

12 Ahnaun, fr. Tavoy. 

3 to 6 fathoms long ; 12 to 15 inches diameter. Yields good crooked 
timber, the strongest and most durable of any in Tavoy 5 used for anchors 
to the largest boats. 

Alesi. See Justicia. 

13 Alnus nepalensis, fr. Nipal. 

Wood as firm as English birch, and of a deeper colour ; very hard, and 
difficult to cut ; lustre considerable.— Sp. 5 Inch, diam., 20 layers in 1*7 inch? 
(but in another specimen 5 layers in l-g inch). Heart pale brownish red - 
fibre glossy : rays reddish brown, very distinct. Bark fibrous, rather thick! 
composed of many thin laminae. 

14 Alstonia (EcMtes) scholaris. Chatiyan, fr, Gualpara. 

A beautiful tree, often 3 cubits in girth, used for coarse furniture. — Bam. 

15 Alstonia antidysenterica(Nerkimantidys.), Dudkhuri, fr. G^ualpara. 

A large tree, often 3 cubits in circumference. Is considered a powerful 
medicine. Beads are made of it, to be worn round the neck. — Bam, 

Amari. See Gnarea. 

IS Anacardium latifolium. Bhela, fr. Gualpara. 

Grows to a good size ; used for making chests and couches. — Bam, 

17 Anacardium ? Thubbamboo, B. fr. Tavoy. 

A large tree, used in boat-building. 

18 Andracbne trifoliata. Uriam, fr, Gualpara. 

3 cubits in girth, used for coarse furniture, — Bam. 

19 Andromeda ovalifolia. Angaree, P’. ; Juggoocbal, N . ; fr. NipaU 

Grows 1 or 2 feet in diameter : wood soft and spongy, used for fuel, 

Sp. wood moderately hard, compact, reddish brown, with some lustre. Bark 
with layers of string fibres. 

20 Andromeda formosa. Sbeaboge, N. fr. Nipal. 

A tree of considerable size. — Sp. 4*5 inch. diam. : wood pale- brown, fine^ 
grained, moderately hard 5 rays very distinct in the outer layers. 

* The Gualpara specimens are not as yet in the Society’s possession, 
f Farbattea, the language of the natives of Nipal. 

Z 
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21 ABdromeda cordata,. fi*. Nipal. ' 

Sp; 4 '5 inch. ' diam;: wood lirown, .nearly dull j rays distinct ; bark flaky, 
not at all stringy. . , ; ^ 

: 22 ; ABdromeda, fr*' Nipal. 

23 ABdromeda,. fr. Nipalv , ■ . 

Aagaree*' 'See Andromeda. 

Anjoo, See Jasminum. 

: Annaii-beng. See Fagrsea. 

' , Antlieel, ; See Lndia. 

24 Antidesma. Boro-belock, fr. Gtialpara* 

Grows in the mountains 5 6 feet in girth ; the wood used for formtiire.— «* 
Ham. 

25 Acpilaria agalloclinm. Aggnr and Langchi, fr. Gualpara. 

Attains a great size in the low-lands of Assam, and on the lo\yer hills of 
Oualpara ; but in these situations the wood is white, and in no estimation. In 
the Garo inountains certain parts of the heart of the wood become of a dark- 
brown colour, and are strongly impregnated with a highly scented oil. When 
in this state it is usually called Eagle-wood. — Ham, 

26 Aralia digitata. Leesaong, N. fr, NipaL 

A i*ambling shrub, 

27 Aralia nodosa, fr. NipaL 

Sp. small, imperfect, and worm-eaten. 

28 Aralia, t;. Panax, fr, NipaL 

Said to be excellent wood ; used for boxes and other articles. Sp. 4*5 inch, 
diain. ; light-coloured, rather soft, 

Aroo. See Pr anus. 

29 Artocarpus. Thonnben or Thoun-pine, B. fr. Tavoy. 

A large tree; used in hoat-building. It produces a sort of caout-chouc 
with which the Burmese pay their boats. - f 

30 Artocarpus, fr. Tavoy. 

A large tree. 

31 Artocarpus, Pynyatlie or Tanabeng, B. fr. Tavoy. 

Wood not used. 

32 Artocarpus Chama. Kangtali cbama, fr. Gualpara. 

The glory of the forests of Gorakpur, where it attains a very great size * 
used for canoes, for which it is well fitted, being both very buoyant and du- 
rable in the water. — Ham^ 

33 Bah-nab-thoa (probably the same as Laurus Panatha of this Cata- 

logue), fr. Tavoy. 

Timber 4 to 6 fathoms long ; 15 to 24 inches in diameter : used in boat and 
house-building. 

Bajarmandi. See Fagraasa. 

Bakhalpani. See Ficus. 

Bakuri. See Bauliinia. 

Bambusa. Bamboo, fr. Pulo-Geun, in Martaban. 

The largest and tallest sort known ; the^stem 100 feet high, and attaining at 
the base a diameter of II inches, with sides 1 inch thick. 

Bauatba. See Laurus. 

Bancba. See Ligustrum. 

34 Bauliinia Tucra. Tukra, fr. Gualpara. 

A close-grained, soft, tough wood, of a yellow colour.— Bhm. 

35 Baubinia Bacuria. Bakuri, fr. Gualpara. 

An open-grained, soft, tough wood ; 3 cubits in girth : used for furniture.— 
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: Bauliinia. Koila, P. fr. Nlpal. ■ V ; 

The flower-buds are eateu in curries. 

37 BaTiMHia, fr. Nipal. ^ 

■ A large tree.,' ; ■ ■ 

38 Berberls pinaatifolia. Milkissee/N. ; Jamne-miiiida, P. ; fr. NipaL 

Earely exceeding a foot in diameter.— -Sp. 3 inch. diam. : wood strong close* 

. ' . compact,, yellow, , . . ■ ’ 

39 Berberis asiatica. Matekissee, N. ; Cbitra, P. ; fr. NipaL 

Wood small— Sp. rays rather large, distinct ; layers 12 in 1*5 inch, : wood 
tougli, compact, greenish yellow, 

Bhela. See Anacardiam. 

40 Betiila leptostacbya, fr. NipaL 

Wood not to be distinguished from English birch.— Sp. 2*8 inch. diam. ; 
3 layers ; rays in numerous, straight, narrow, parallel, ribands j bark thin, 
smooth, spotted like common alder. 

41 Betula cylindrostachya, fr. NipaL 

Sp. 4*5 inch. diam. ; wood shaky, of no value; layers not distinct enough to 
be counted ; fibre white, glossy; rays dark nut-brown, in very distinct, nar- 
row ribands ; bark thick, tubercular. 

42 Betula Bhojpattra, N. fr, NipaL 

Sp. 5*8 inch. diam. ; about 20 layers ; wood moderately hard and compact ; 
cuticle used for writing on, and also for covering the inside of the tube of the 
hookah and kalioim. 

Bhaleo. See Ehus. 

43 Bheza Moya. Moj, fr. Gualpara. 

A close-grained hard wood, — Ham. 

Bhoea. See Conyza. 

Bhoeiasi. See Salix. 

Bhongyena. See Decadia. 

Bhosee, See Salix. 

Bhojpattra. See Betula. 

44 Bignonia Colais. Kolai Beng. Parijat, fr. Gualpara. 

Often 5 cubits in girth ; used only for fire-wood. — Ham. 

45 Bignonia, fr. the higher parts of the Saluen river in Nipal, 

46 Bignonia. Thathee, B. fr. Tavoy. 

A very large tree. 

47 Bignonia > Thuggainee, B. fr. Tavoy. 

A large tree, used in house-building. 

48 Bignonia. Lainbha, B. fr. Tavoy. 

A middle-sized tree. 

49 Bignonia chelonoides, fr. Nipal. * 

A large tree. 

Biliae. See Ligustrum. 

Bireesee. See Myrsine. 

50 Birouni, P. Kurauni, N. fr, Nipal. 

Stem 6 to 8 inches in diameter, 

Bojhinsi, See Coriaria. 

Bonjam. See Gardenia. 

Bonkapash. See Hibiscus. 

Boro-belock. See Antidesma. 

Borogotadhara. See Guarea. . 

Boropatiya. See Elseocarpus, . . . 

Bosuniyapoma. See Guarea. 

Z 2 ' 
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51 Briedelk gtipularis. , KoM, fr. Gualpara. , 

Grows to' a large size 5 wood close, hard, tough 5 used for chests, stools, 

52 Briedelia? fr/Nipal. 

Wood not very hard, hut hne-gramed, and fit for oraamentai cabinet-worlc 
Sp. 2*5 inch, diam. ; colour lighter than hox j no tubes nor rays risible. 

53 Brncea napaleixsis, fr. ,MpaL. 

BukMamela. See Ehus. 

M Buddleia paniculata. ^ Nanim-pattee, P. ; Sinna, N. ; fr. NipaL 
Sp. 1*6 inch, diam. ; rays very indistinct; wood pale brown, dull 
Bukaena. See Melia. 

, \ Biilsima. '■ See Symplocos. 

; BuBamb. See Sphserocaria. 

Btmaroo. See'Qiiercus, 

Biindiiali. See Gardenia. 

55 Bntea frondosa. Polash, fr. Gnalpara. 

Sometimes 6 feet in girth ; wood open, soft, and tough, but not strong $ 
used in coarse furniture.— -iJcw. 

66 Csesalpinia ? fr. Nipal. 

57 Csesalpinia Sappan. Sappan-wood. 

A native both of the peninsula of India, of the Burmese country, and of 
the Malayan Islands. A large and valuable tree ; the wood red ; used in dying. 

58 CalophylluxB. Thurappe, B. ; Choopee, N. ; fr. Martaban. 

A large tree, used for masts and spars, and for pestles for oil presses. 

59 Calopliyllnm. Turra-pbee, B. fr. Tavoy. 

"Very different from the preceding; used for masts and spars, 

60 Callicarpa arborea. Khoja, fr. Gnalpara. 

6 feet in girth ; used for mortars, pestles, and common furniture. — Mam. 

61 Calyptranthes. Jam, fr. Gualpara. 

8 feet in girth ; made into planks, but not considered as of good quality — Ham. 

62 Calyptranthes. Saljam, fr. Gualpara. 

Seldom more than 3 cubits In girth. A close, hard, tough wood, used for 
posts, beams, and planks. — Mam. 

63 Camellia Kissi. Kissi, fr. Nipal. 

Wood close-grained ; no sapwood.— Sp. 1*5 inch. diam. ; wood pale brown ; 
bark very thin. 

64 Capparis, fr. Nipal. 

Sp. 2 inch. diam. ; wood white, moderately hard, dull, 

65 Capparis, fr. Nipal. 

66 Carapa. Taila-oon, B. fr. Tavoy. 

Timber 13 to 15 cubits long, 15 to 18 inch. diam. ; used in house-building. 

67 Carey a. Kaza, B. fr. Martaban and Tavoy. 

Timber of large size ; used for posts and other common purposes. 

68 Careya. Kombo, fr. Gualpara. 

About 3 cubits in girth ; wood dose, hard, tough, and strong. Stocks of 
matchlocks are made of it. — Mam. 

69 Carpinus viminea. Chukisse, N. ; Konikath, B. ; fr. Nipal. 

Woodesteemed by carpenters.— Sp. pale purplish, with Httie lustre, hard 
rather heavy ; tubes small. ? ? 

70 Cassia Fistula. Sonalu, fr. Gualpara. 

6 feet in girth ; an open, bard, tough wood, used for ploughs.— JEfom. 

71 Cassia nodosa, fr. Bot. G*. 

A very large tree. 

* Bot G,, the Company’s Botanic G^den at Calcutta. 
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72 CastaBCa tribuloides. Cotoor and CMsee; alsoMakoo ■SBingali, N. 

(Shingali, is tbe geaeral naime for oak and chestnut.) Fr. Nipal 

Used for large mortars and pestles for grinding grain in ; becomes brown by 
steeping in water ; wood bard and heavy Sp, rays like English oak ; that is^ 
every 5th or 6 th much larger than the others. Another specimen, said to he 
of the same species, wants the large rays. 

73 Castanea martahanica. Nome and Zitha, B. fr. Tavoy. 

74 Castanea, Goisinggur, fr. Gualpara.' ■ , • 

Branched prickles on the cup of the fmitj leaves entire; timber excellent,, 
close, hard, and tough. — Ham. 

75 Castanea. Nikari, fr. Giialpara. . ^ 

Oak or chestnut ; cup covered with strong prickles ; leaves notched : 5 cubits 
in girth ; timber close, hard, tough 5 used for furniture and canoes. — Ham. 

76 Castanea. Kangta Singgar, fr.' Gualpara., 

Not exceeding 3 feet in girth ; inferior in strength and toughness to the pre- 
ceding. — Ham. 

77 Cedrela hexandra. Toon-wood, fr. Nipal. 

Sp. the wood has a great general resemblance to Laurus; the outer layers 
have wdiite glossy fibres, with very distinct brown rays ; the inner layers are 
brownish red, harder and more compact ; bark with white fibres. 

7 8 Cedrela Toona. Toon or Tnngd ; Poma ; Jeea ; fr. Gualpara. 

5 cubits in girth ; a close, hard, but rather brittle wood, of a brown red 
colour ; very durable, and esteemed for furniture. It has an agreeable smell. 
— Ham. llie wood, under the name of Toon, is extensively used among the 
Europeans in Portugal for chairs and other furniture. 

79 Celastrus, fr, Nipal. 

An enormous climber.— Sp. trunk deeply channelled externally ; wood light,' 
reddish brown ; tubes large and numerous ; rays deep and very distinct, but 
of the same colour as the rest of the wood 5 bark, outer, orange yellow ; inner, 
deep brown. 

80 Celastrus verticillata, fr. Nipal. 

A small tree. ' ■ ■ ■ 

51 Celastrus ? fr. Nipal. 

Sp. 1*8 inch diam. ; wood rather soft, very fine-gyained ; tubes and rays 
very indistinct ; inner bark nearly black ; approaches in most of its characters 
to Turpinia. 

52 Celtis australis, fr. Bot. G. - . - , ' 

83 Celtis. Kkori, P. ; Koosikma, N. ; fr. Nipal. . ' 

84 Cerasus. Fuddum. Nipal cherry, fr. Nipal. 

Sp. 3*5 inch. diam. 14 layers : rays reddish brown, distinct ; wood rather 
soft, with some lustre. ' , s , I 

85 Cerbera Maughaa. Kullooa, B. fr. Tavoy. 

From the fruit (probably the kernels) an oil is drawn with which the Bur- 
mese anoint their hair. Wood not used. 

Chacrosila* See ElaeotJarpus. 

Chalita. See Dillenia. - , 

86 Chamserops Martiona, WaiL Nipal palm, fr. Nipal. 

87 Champa, white, fr. Mpal. 

Sp. part of a plank : a free- working wood, soft and light like deal : fibre 
wavy, white, and very glossy : rays shallow and slender ; layers very distinct, 
32 in 4*5 inches. Compare Mkhelia.'' ' 

Chahsee* SeeMkhelia. 

CMs'ehoo. See Lauras. ‘ 

Chatiyau* See Alstouia. • ■' 

Chmala, Bhododeudraa* ' 
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Cherotini. See Acer. 

Cliicliooni. See Eurya. 

CMiioiiiiea. See Gordoiiia* ' ^ ‘ ■ 

Chitra. See Berberis. " ■ . 

Cboopee. See Calophyllum. 

Cboo-kba. SeePoagamia, 

Cboo-miilloo, See Biospyros. 

Cboo-muna. See Xantboxylon. 

Cboopee. See Calopbyllum, 

88 Cboorosi, N. fr. Nipal. 

A very fine sort of wood, said to come from the nortli. I only knew It 
from having a walking-stick of it, which was presented to me by the Vice* 
regent of Nipal. 

.. Chose. ■ See Rhus. ■ ■ ' ■ ' 

89 Cliaulmoogra odorata, fr. Bot. G. 

A very large tree. 

50 Chotagotadbora, Bengal, fr. Giialpara. 

Cbukisse. See Carpinus, 

Cbusee, See Elseagnas. 

51 Chrysopbyllum acummatam, Mosd, Pitbogarkb, fr. Gualpara. 

3 cubits in girth j wood white, tough, used in furniture. — /lam, 

92 Chung, fr. Gualpara. 

Perhaps a species of CMlmoria; It grows very large, and affords a close 
tough wood used in furniture.— Ham. 

S3 Cinchona gratissima, Wall Tungnusi, N. and P- fr, Nipal. 

A native also of the mountains in Bengal, where it is called Uaokuli : used 
in Nipal for posts and rafters. — Sp. wood brown, light, coarse-grained : bark 
with many compressed coarse fibres. 

94 Clerodendron phlomoides. fr. Bot. G. 

95 Coccoloba uvifera, fr. Bot. G. 

96 Conyza candicans, Wail. Phusrae, P. ; Bhoea, N. ; fr. Nipal. 

97 Coria My xa ? fr, Nipal. 

A large tree. 

98 Coriaria nepalensis. Bhojhinsi, N. fr. Nipal. 

The fruit is eaten : trunk 4 or 5 inches in diain. Wood not used. 

99 Comus oblonga, TVall, Easee, N. and P. fr. Nipal. 

A tree of middle size. — Sp. 3 inch. diam. Wood fine-grained, rather hard ; 
‘ fibre white and shining : rays very numerous, reddish brown. 

100 Cornus Capitata, fr. Nipal. 

Grows sometimes to a great size. Wood very hard. 

101 Coryius ferox, WalL fr. Nipal. 

Grows at the top of Sbeopore, one of the highest mountains in Nipal ; 
flowers in September, and produces fruit in December : shell of the nut hard 
and thick. A tree 20 feet high, 2 feet in girth ; wood light, compact. 

102 Cotoneaster affinis, hwM. fr. Nipal. 

103 Cotoneaster obovata. Wall. fr. Nipal. 

Catoor. See Castauea. 

104 Cou-moo, fr, Tavoy. 

Timber 5 to 10 fathoms long; 20 to 30 inches in girth j used in boat and 
house-building ; not much inferior to Hopuia. 

105 Crataegus arbutifiora. Rooes, N. fr. Nipal. 

A small tree, or rather shrub ; wood exceedingly strong : used for walkings 

sticks. ‘ ■ ■■■■■■■ ■>.u.:.v.vv:: 
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106 Croton oblongifolium, Roxh. Parokupi, fr. Guajpara. 

5 cubits in girth ; a close-grained but rather britfle wood ; used for coarse 

furniture. — Mam, 

1.07 Croton. Lalpatuja, fr. Gualpara. 

3 cubits in girth ; a hard close-graiued wood, used for small canoes. 

Cusroo. See Quercns. 

108 C}'at1iea spiimlosa. Fern-tree, fr. Nipal. 

109 C}Tiometra. Maingga, B. fr. Martaban. 

A 'Small tree. . ■ ■ 

■B'aiiie-oksi.' ' See' Dillenia. 

1 10 Dalbergia Momsita, Ham. Momsita, fr. Gualpara. 

Attains a considerable size : wood close, hard, and tough 5 used in coarse 

furniture."— : 

111 Dalbergia (Rangoon Sissoo), fr. Rangoon, Ham. 

112 ' Dalberg'ia, fr. NipaL . ' . 

1 13 Daphne Gardner!, W^alL fr. Nipal. 

ll'ood not used. Bark used for paper stuff. — Sp. 3*75 inch. diam. ; wood 
light, soft, coarse, of a grey colour, with little lustre ; bark finely fibrous. 

114 Daphne cannabina. Loureir, fr. Nipal. 

A shrub, from 6 to 8 feet high ; grows on the most exposed parts of the 
snowy mountains of Nipal. Paper made of the bark is strong, tough, not 
liable to crack, nor to be eaten by the white ant jor other insects. 

115 Decadia spicata. Bongyera, fr. Gualpara. 

3 cubits in girth. A close, hard, tough wood, used by carpenters. — Ham. 
Deodae. See Ficus, 

Dheyri. See Taxus. 

Dhoree. See Gualtheria. 

116 Dillenia. Zimboon, B. fr. Tavoy. 

Timber 3 to 5 fathoms long, 8 to 10 inches diameter. Wood used in 
house-building j it also affords small crooked timbers for boats. 

117 Dillenia pilosa, Moa;b. Daine-oksi, fr. Gualpara. 

Tnmk 6 feet in girth. Wood open, but hard and tough ; used for canoes. 
— Mam. .j, 

118 Dillenia Pentag 3 ma. Oksi, fr. Gualpara. 

Wood closer, but in other respects very like the preceding. — Mam. 

119 Dillenia speciosa. Cbalita* fr. Gualpara. 

6 feet in girth. Wood close and hard, hut rather brittle. 

120 Diospyros. Tendoo, N. fr. Nipal. 

121 Diospyros? Ryamucba, B.; Cboomulloo, T.; fr. Martaban. 

Wood used in house-building. 

122 Dipterocarpus grandiflora. Wail. Ain or Aintba, B. fr, Martaban^ 

on the banks of the Atran also from Tavoy. 

A stupendous tree : one of those which yield wood-oil and dammar. 

123 Dipterocarpus. Kunnean-phew, B. fr. Tavoy. , j . i 

5 to 8 fathoms long ; 18 to 24 inches in diameter ; grows to a great size ; 
used for beams and planks. . , 

Doduan. See Sinilax. ^ ^ . . ■ ■ 

124 DubduMa, (See Rhus.) fr. Nipal. - . . 

Sp. 4*2 inch. diam. ; layers 10 ; rays distinct ; tubes few, rather Urge* .. 
Wood very white, light, and soft Bark thin. . , ^ . 

Dudkuri. See Alstonia. . . ^ v' 

Eandorkomul-soong. See Gardenia. ; ^ 

Earansa, See Eurya. - ''i.' ‘ 

Easee. See Comus and Rubus. *'- - 
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Eea» See Lorantlnas. , ■ ' 

125 Ehretia serrata, Moxb . ' NalsMma, N. fr. Nipa! ; also fr- Gaalpara* 

5 cabits in girth ; gives planks from 12- to 18 inches wide; wood soft and 
open-grained, but rather tough ; not durable ; used for posts and other corn* 
mon purposes. 

126 Ehretia serrata, or macropliylla. Poegulsee, N. fr. NipaL 

Sp. 3 inch. diam. ; layers 10 tubes few and small ; rays distinct; wood 
white, moderately shining, soft. 

127 Ehretia Isevis, fr. Bot, G. 

128 Ekebergia. Jiyakohi, fr. Gualpara. 

b cubits in girth ; wood like mahogany, very durable, and much esteemed. 

129 Elseagniis, fr. NipaL 

Wood similar to, but whiter than, common hawthorn. — Sp. 4 inch. diam. ; 
layers 27 in 1‘7 inch : neither tubes nor rays visible in the cross section : bark 
■ thin. ' 

130 El^agnus. Cbusee, N. fir, NipaL 

131 Elseocarpus. Boropatiya, ir. Gualpara. 

A close hard wood, of good siae, used for canoes. — Ham, 

132 Elaeocarpiis Cbacrosila, fr. Gaalpara. 

A close hard wood, used for mortars, chests, &c.— JEhm. 

133 Elseocarpns. Thaumagee, T. fr. Martaban. 

Timber very large, used for masts and posts for houses. 

134 Embelia, fr. NipaL 

Sp. very imperfect. 

135 Eriobotyria elliptica. Mibiil, P. and N. fr. NipaL 

Wood cinnamon-brown, hard, compact, and reckoned good. — Sp. 7 inch, 
diam. ; rings indistinct, about 26 in 3*1 inches ; tubes very small. 

Esealoo. See Eubus. 

136 Euonyinus. Veysoor, N. ; Jungburee, P.; fr. NipaL 

Grows large ; wood close-grained, not very hard, perhaps good for carvers. 
— Sp. rays and tubes scarcely visible : outer bark yellowish gray. 

137 Euonymus tingens. Kusoori, N. fr. NipaL 

Wood brown, compact, hard, very fine-grained, dull. — Sp. tubes not visi- 
ble; rays small and indistinct : hark, outer, orange yellow ; inner, brown 
with fine white fibres : the yellow bark is used for painting the forehead. 

138 Enonymus ecbinata, WalL fr. Nipai. 

139 Euonymus pendula (japonica, Thmb,'), fr. NipaL 

Sp. wood brown, moderately hard, fine-grained dull ; tubes and rays as 
E. tingens : outer bark yellowish in places 5 inner, brown. 

140 Euonymus, fr. Nipai. 

Tall, but of a slender stem. 

141 Eupiiorbiacea, Yamala, B. fr. Tavoy. 

Wood used for frames of lacquered ware. 

142 Eurya nepalensis. Jeegnee, P,; Earansea, N. ; Ir. NipaL 

A small tree. — Sp, 5 inch. diam. 

143 Eurya variabilis (probably the same as the preceding). Chickouni, 

B. and N. fr. Nipai. 

Grows large ; wood compact, fine-grained, cinnamon-brown ; good for 
turnery ware. 

144. Buryat } fr. Nipai. 

Sp, 2*5 inch. diam. : tubes small ; rays distinct, red brown ; fibre pale 
brown, with moderate lustre ; wood reddish brown, fiiae-grained, modemtdy 
hard. 

145 Eurya. Tbaun, B. fr, Tavoy. ■, 

A small tree, used only for fuel. 
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146 Excoecaria ? Thurrotlia, fr. Tavoy, 

147 Fagara ioribaada, fr. NipaL 

Sp. 2-2 inch. diam. : tubes many and large: wood coarse, and of remark* 
abiy open grain, but more compact near the axis ; colour brownish yellow. 

nearly,' dull. 

148 Fagara, fr. Nipal. 

149 Fagara Ebetza, Roxh. Bajarmondi, fr. Gualpara. 

Wood close, hard, tough 5 fit for the joiner. — Bam. 

150 Fagrsea fragrans, Roxh, Annah-beng, B. fr. Martabati. 

Timber not large ; w’ood yellowish, compact, and beautiful, but very hard 
and on this account not much used by the Burmese. ^ 

151 Ficus. Doodae-kath, N. P. fr. Nipal. 

Ueed for water-courses, drains, and gutters.— Sp. 4*5 inch, diam.; layers 
63 in 2 inches ; wood soft, free- working, closer than deal ; lustre considerable, 

' , satiny. ■■ ■■ 

152 Ficus ? Kaffi-gea, P. ; Pillaksi, N. ; fr. Nipal. 

Sp. 1-75 inch. diam. ; layers about 50 ; rays brown, indistinct : wood soft, 
light, of no use. 

153 Ficus, fr. Nipal. 

Small specimen ; rays distinct ; wood soft, light. 

154 Ficus, fr. NipaL 

A climber. ■ ■ , , . . 

155 Ficus, fr. Nipal.' 

A climber.— Sp. rays nut-brown, strongly marked ; wood light, not very 
soft, pale brown, with some lustre. 

156 Ficus, fr. Nipal. 

Sp. 4 inch. diam. ; rays brown, very distinct ; layers very many ; wood 
moderately hard, with some lustre. 

157 Ficus, fr. Nipal. 

Sp. 2*4 inch. diam. ; rays brown, strongly marked ; layers very indistinct ; 
tubes large, giving the wood a coarse grain : wood reddish brown, rather 
hard. . . , 

158 Ficus, fr. Nipal. 

A large tree. — Sp. 4*5 inch, diam. ; layers very numerous ; wood soft, 
w’-ona-eaten, 

159 Ficus. Thubboo, B. fr. Tavoy. 

A middle-sized tree ; wood used in house-carpentry. 

160 Ficus. Thuppan, B. fr. Tavoy. 

A large tree ; wood not used. 

161 Ficus undulata. Bakhalpani, fr. Gualpara. 

6 cubits in girth ; makes good canoes : wood open, soft, rather tough,— 
Bam. 

1 62 Ficus oppositifolia. Khoskadumer, fr. Gualpara. 

3 cubits in girth ; wood open, soft, brittle. 

163 Fraxinus floribunda. Lakkuree, N. fr. Nipal. 

Sp. 17 layers in 2*1 inches; in colour, grain, and toughness, just like Eng* 

lish ash. 

164 Freziera ochnoides, fr. Nipal. 

A middle-sized tree ; wood pale brown, close-grained, and moderately 
hard. — Sp. 2*5 inch, diam.; rays hardly distinguishable ; resembles pear- 
tree. 

Gambbari. See Gmelina. 

165 Garcinia. Pullowa, B. fr. Tavoy* > < 

A large tree, used for posts, &c, 

166 Garcinia paniculata, fr. Bot. G. 

167 Gardenia ftorida. Eaudorkomul-soaug, N. fr. Nipal. 

A A 
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168 Gardeiiia, , fr. NipaL ; , : - ' 

Sp. wood cream-broWB, fine-graiued, Imrd, compact ; probably useful for 
turueiy ware. 

169 Gardenia. Bonjam, fr. Gualpara. 

3 dibits in girtb well adapted for all kinds of .turnery ware.— iJ-JifOT. , 

170 Gardenia. Bmidhali, P. and N. fr. NipaL 

171 Gardenia iatifolia, fr. Bot. 'G, 

172 .Gardenia lucida, fr. Bot. G. 

173 Gastonia palmata, fr, NipaL 
' ' Gliese. See Quercns. 

GLonas. See Rhododendron, 

Ghorans. See Rhododendron. 

■ GiliaephuL See Spoiidias, 

174 Gmelina arhorea, GambharL fr. Giialpara. 

Wood light, but durable, does not warp, and is not readily attacked by 
insects ; used for turnery ware of all kinds, and cylinders of a proper size are 
turned rery thin for drums : other musical instruments are also made of it. 
Goechassee. See Gordonia, 

Golsing-gur. See Castanea. 

Gomnlsee. See Quercns. 

Gooki. See Symplocos. 

Goonsi. See Podocarpus, 

Goopor. See Pyrus. 

175 Gordonia integrifolia, Chilloimea, P. ; Goecliassee, N. ; fr. NipaL 

The bark contains white spiculse, that produce violent itching when rubbed 
on the skin in their recent state. The Burmese have a superstition, that one 
beam in a house should he made of this wood. Wood brown, nearly duil, 
moderately hard and compact. 

176 Gordonia? Kaza, B. fr. Martaban. 

Large timber, used for ordinary building purposes. 

Govorpongyata. See Guarea. 

177 Grewia. Meaya, B, fr. Tavoy. 

178 Gnaltheria fragrantissima. Dhoree, N.; Dhoseongree, P. : fr. 

NipaL 

179 Gnarea, fr. Nipal. 

Sp. 3*5 inch. diam. ; wood moderately hard, compact, pale reddish brown. 

180 Guarea. Amari, fr. Gualpara. 

5 cubits in girth ; wood close, hard, and tough ; used for canoes. — ffam, 

181 Guarea Gobara. Govorpongyata, fr. Gualpara. 

Used for canoes. — Ham. 

182 Guarea Alliaria. Bosuniyapoma, fr. Gualpara, 

Used for canoes. — iJum. 

183 Guarea Gotadhara. Borogotadara, fr. Gualpara. 

5 feet in girth ; %vood close and hard j used by joiners, — Ham, 

Guamasi. See Rhus. 

HakooluaL See Limonia. 

Harobaer. See Ziziplius. 

184 Hentiera Fomes, Ham. (minor, Roa!h,J Kunnazoo, B, fr. Tavoy. 

Soondree of Bengal. ^ 

A very large tree ; wood exceedingly hard and durable ; used for pestles 
for oii-mills ; shafts of gigs, spokes, and naves, are made of it : an excellent 
Wanin' Bengal ^ bricks 5 grows to a much greater size on the Martaban coast 
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185 Hibiscus macropbylliis, fr. Tavoy. 

A middle-sized tree, used for common building purposes, bark tough and 
stringy ; is made into cordage. 

186 Hibiscus (perhaps a Sterculia), fr. Tavoy. 

Applied to the same uses as the foregoing. 

] 87 Hibiscus Lampas. Bonkapash, fr. Gualpara, 

6 feet in girth ; a soft, open wood, used for coarse furniture. — Ham, 

188 Holboellia (Staimtonia) latifolia. Bagul, T. fr. Nipal. 

A vast dimber. 

189 Hopea odorata. Tengaun or Thaengong. Common on the Ten- 

asserini and Martaban coasts. 

Canoes are ma<Ie of this tree, which grows to an enormous size ; it also 
produces a valuable resin or dammar. 

190 Hopea fioribimda, JFalL Tantheya, fr. Tavoy. 

A ver}’ large tree. 

191 Hovenia diilcis, fr. Nipal. 

A very large tree.—Sp. 3 inch. diam. ; layers 9 ; wood light, coarse-grained. 

192 Hydrangea altissima, fr. Nipal. 

A climber. 

193 Hydrangea trigyna, Wall fr. Nipal. 

194 Hymenodictyon flaccidum, fr. Nipal. 

Sp. 1*125 inch- diam. ; wood dirty grey, nearly dull ; moderately hard. 

195 Ilex dipyrena. Wall. Karaput, P. j Munasi and Gulsima, N, ; fr. 

Nipal. 

Wood heavy, hard, fine-grained, and much like common holly, said to be- 
come black with age ; used for various purposes of carpentry.— Sp. 3 inch, 
diam, ; tubes very small ; rays distinct. 

196 Jambolifera pedunculata. Hulhholi, fr. Gualpara. 

3 cubits in girth ; used for stocks of matchlocks. — Ham, 

197 Jasminum arboreum. Anjoo, N. from Nipal. 

Sp. 4 inch. diam. 5 wood pale brown, nearly dull, fine-grained, hard, com- 
pact. 

198 Jasminum dispermum, fr. Nipal. 

199 Jasminum chrysanthum. Eo^h fr. Nipal. 

Sp. i'8 inch. diam. ; neither tubes nor rays visible ; wood white, fine- 
grained, moderately hard ; brittle, hard concretions in the bark. 

Jeea. See Cedrela. < 1 # 

Jeegue. See Eurya, ’ ' , ' 

Jhoori See Osyris, ' 

Jiyakoki. See Ekebergia. 

Joolchumahl. See Acacia. ; 

200 Joolshima, N. fr, Nipal, . . 

Juggoochal, See Andromeda. , . , ; 

201 Juglans pterococca, Eoj^b, from Nipal. 

An exceeding large tree. — Sp. 3*5 inch. diam. ; wood pale reddish brown, 
with considerable lustre, but rather coarse-grained. 

Juki. See Rondeletia. 

Jumnemandoo, See Berberis. 

Junghurree, See Euonymus. 

202 Juniperus excelsa, Bieb.? The Cedar^of Himalaya. 

Harder and less odorant than the cedar ; an excellent light 

WOOA 

203 Jttsticia Adhatoda* Kath, K ; '41681, N# ; fr. Nipah _ « . 

, „ , - A A 2 . ’ ’ - ^ 
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■204. Eaantlia, B. fr. Tavoy. . , 

3 to 5 fatboms long,. 12 to 15 mcbes ia' diameten Yields a small >ut ..va- 
.luaWe timber for oars and paddies.. 

■ Kadabiasi. See Ziziphus. 

, Kafiraea.,. . / See' Ficus. ' ^ 

Kaintlia-pliogee . ' See Sy mplocos. 

Kaizai. See Lauras. . : ' 

205 Malajiya, fr. Gaalpara. ■ 

.Common over aii India remarkable for tlie fa.ci]ity with wliicli it grow*, 
from cuttings, and from truncbeons 5 yields mucli fumj wood of m use.— 
Mam, 

, Kalikat.,,,.. See Limonia. 

. Kalikatli. See.Symplocos, 

' Kalikaut. See M}Tsme. 

Kanapnt- See Ilex. 

Kangtali-diama. See Artocarpus, 

Kaugta-singgur. See Castanea. 

Kath. See Jasticia. 

206 Kaunzo-Kurro, B. fr. Tavoy. ■ ' ' 

5 to 7 fath. long, 15 to 20 inch. diam. ; used in boat-building. See a/sa 
Meliacea. 

Kayzai. See Lauras. 

Kaza. See Careya and Gordonia. 

207 Kealinaun, B. fr. Tavoy. 

15 to 20 feet long, 15 to 20 inch. diam. ; strong crooked timber, used for 
musket ‘Stocks. See also Xylocarpus. 

Keannan. See Xylocarpus. 

KeC'-tha. See Syndesmis. 

Eeounlak. See Bottlera. 

Keysoor. See Euonymus, 

Kheemna. See Lauras. 

208 Eheera, N. fr. Nipal. 

An Euphorbiaceous tree, of no value, 
iOiori. See Celtis. 

Khoskadumor. See Ficus. 

Koila. See Bauhinia. 

Kohi. See Briedelia. 

Kolai. See Bignonia. 

Kombo. See Careya. 

Komkath. See Carpinus. 

Kongeea, See Kondeletia. 

Korui. See Acacia. 

Kooatlioe. See Myristica. 

Koosikma. See Celtis, 

209 Kuddoot- Alain, B. fr. Tavoy. 

Grows to a great size ; used by house and boat-builders. 

210 Kuddoot-nee, B. fr. Tavoy. 

6 to 8 lath, long, 15 to 20 inch. diam. ; an inferior wood, used la boat® 
building, 

Kuenmoonee. See Lagerstroemia. 

211 Kujulsee, P. and N. fr. Nipal. 

Trunk 2 feet in diam. j wood strong and durable | used for door-posts. 
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: Bjillooa, >See 'CerBera. ■ 

■ Kallowa.^:/:' . See .Lauras. ' 

212 Kammi,,B.. fr. 'T^ . ■ 

..Kunna, . See Pierardia.', 

Kniinazoo, ; See Heritiera., ■ 

.Kunnean-pliew. ' See Bipterocarpus, 

KuiiBeen. : , See Myristica. 

Kuniieea-kennke, ]• c?' ' i ■ ^ ■ ' ■ ' ■ 

Kunneen-keunla. / Symplocos. 

Kunneenee. See Sterculia. 

: Kurauiii. See Birouni. '■ 

Kiirrowa. See Lauras. 

Kusoori. See Euonymus. 

Kuzzo. See Pierardia, 

Kyakle. See Quercus. 

Kyamucha. See Biospyros. 

Labtesee. Bee Panax and Rottlera. 

213 Lagerstroemia. Kuenmounee or Peema, B. fr. Tavoy. 

Used in house-building, and for oars. 

214 Lagerstroemia parvifiora, Sida, fr. Gualpara. 

A large tree, 6 feet in giith, and very common ; wood close, hard, and 
tough, forming excellent timber.—.Ha!?». 

215 Lagerstroemia Reginae. Jarul, £r. Gualpara. 

6 feet in girth, used in boat-building ; but the wood is soft, and deficient 
in toughness. — Ham, It is extensively used in Bengal under the name of 
Jarul.— Ifh//. 

Laklmrree. See Fraxinus. 

Lalpatuja. See Croton. 

Lambha. See Bignonia. 

Langchi. See Aquilaria. 

Latasishnoo. See Urtica, 

216 Laurina. Tapahaw, N. fr. Nipal. 

217 Lauras. Lumpatcb, P. ; Chasepoo, N. ; fr. Nipal. 

4 to 6 feet in diam. ; wood soft and pale when young, hard and pale red 
when older ; used in carpenter’s work, and for beams. — Sp. 27 layers in 1*8 
inches ; lusti*e considerable ; rays mostly distinct. 

218 Lauras glandulifera. Sassafras and Camphor- wood of Nipal, fr, 

Nipal. 

Sp. fibre pale flesh colour, with considerable lustre ; rays small, dark red- 
brown 5 wood soft, coarse. 

219 Laurus. Very like the preceding. Kullowa or Kurrowa, B. fr. 

Tavoy. 

Produces the sassafras-bark and camphor-wood of Martaban. 

220 Lauras caudata, fr, Nipal. 

Sp. fibre light-coloured, shining ; tubes not numerous hut large ; rays dis- 
tinct, dark brown ; 4*2 inch. diam. ; layers 12 ; axis very eccentric. 

221 Lauras albiflora, fir, Nipal, 

A large tree. — Sp. 3*8 inch. diam. j fibre, tubes, and rays, as the fore- 
going. ' ■■ 

222 Laurus. Panatha (Banatha ?)» B* 

Used in house carpentry, ■ , ■ ' ^ 
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,'223 Lauriis. Maytlien, B,. fr. Tavoy. , 

: 5 to 6 fath. loag, IS', to 26 'inch. , diam. a'Yery large tree wood used for" 

furniturcj in house carpentry, and for planks and upper decks for proas, 

224 Lanraso , PaMa, N. fr, NipaL ■, 

225 Launis ? Kheemiia, B. £r. Tavoy. 

Timber small ; used for posts and rafters. 

226 Laiirus,/ ' Phetpetta, N.;^ P. ; fr. Nipal. ■; 

Wood red-brown, of a fine grain, used for chests, &c.—Sp. fibre and rays 
as other Lauri ; tubes filled with a dark red-brown substance. 

227 Lauras. : Ghausoma, N. fr. Nipal. 

Sp. fibre light-coloured, with considerable lustre 5 tubes rather large ; rays 
■ distinct, dark-brown. 

228 Lauras. Sami-lampata, P. ; Chikihul-tussipoo, Mi ; fr. Nipal. 

Sp. fibre cream-colour, shining ; tubes and rays cinnamon-brown 5 rather 
. fine grain. ' 

229 Laaras. Keebula, N. ; KalecKampoo, P. ; fr. Nipal. ■ 

Sp. 3’2 inch. diam. ; fibre, tubes, and rays, as other Lauri. 

230 Lauras. Paiulasi, N, ; Khorlaila, P.; fr. Nipal. 

A large tree 5 wood strong and durable. — Sp. 1*6 inch. diam. 

231 Lauras.' Kliiilsi, N. fr. Nipal. 

232 Lauras (or Tetraiithera), ^ery like T. palGbernma. Balooksee, 

N, ; Sengoalee and Tijpaut, P. ; fr. Nipal. 

\¥ood excellent, used for spinning wheels, — Sp. 3*5 inch. diam. 5 fibre, 
tubes, and rays, as other Lauri. 

233 Lauras. Phusree, N. and P. fr. Nipal. 

Wood grayish brown. 

234 Lauras lanuginosa, Wall. fr. Nipal. 

Sp. wood cream-brown 5 moderately hard; rays, tubes, and fibre, as 
others. 

235 Lauras. Thuggoo, B. fr. Tavoy. 

4 to 6 fath. long, 12 to 18 inch. diam. ; used for oars and rudders. 

236 Lauras, (Tetranthera bifaria. Wall) Juttrunga, N. ; Palielakatb, 

P.; fr. Nipal. 

Large and useful timber; wood soft, rather spongy.— -Sp. 6 inch. diam. ; 
rotten at heart ; fibre pale yellow, glossy ; rays distinct, dirty brown. 

237 Lauras? Tbitya, B. fr. Tavoy. 

A very large tree ; wood used for house-building, and for mortars in which 
rice is husked. 

238 Laurus. Kayzai, B. fr. Tavoy. 

Wood used in house carpentry. 

239 Laurus sabcifolia. Horisongber, fr. Gnalpara. 

6 feet in girth ; wood has a strong smell of camphor ; used for coarse 
articles of furnitnre. — Ham, 

240 Laurus Cbampa. Kurka-cbampa, fr. Gualpara. 

3 cubits in girth ; used for coarse furniture. — Ham. 

241 Leucosceptrum, fr. Nipal. 

Wood used for rafters ; soft and of no value. — Sp. fibre with some lustre • 
rays moderately distinct ; axis very eccentric. ’ 

242 Leycesteria formosa. Wall. fr. Nipal. 

243 Ligustruixi napalense. Billae or Bancba, N. and P. fr. Nipal. 

Timber about a foot or more in diameter 5 used for building purposes.— 
Sp. 4 inch. diam. ; layers about 10 in an inch ; wood heavy, hard, compact 
tough, and very fine-grained ; for the purposes of the engraver will probably 
he found nearly as good as Mediterranean box; bark with coarse white 
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244 Limonia. Kailkat, P.; Hakoolnal/N;^fr, NipaL 

Timber large for tbe genus ; wood white, soft, but close, strong, and 
tough ; fit for fine turnery ware, — Sp. 7 inch, diara. j neither rays nor tubes 
visible:; inner bark .very fibrous. . ' 

245 Limonia creniilata, £r., Nipal. 

Wood yellow, very hard ; used in house-building. 

Lissokatta. See Loranthns. 

Lolsi. See Taxus. 

246 Lorantlms. Eea, N. ; Lissokatta, P. ; fr. Nipal. 

Losliima. See Viburnam. 

247 Liidia. Mnlloka, N. ; Antheel ; fr. NipaL 

Used for posts and %valking-sticks. 

248 Ludia spinosa, fr, Bot. G. 

Liimpatch. See Laurus. 

Liislipoo. See Spliserocaria. 

Lnzun. See Pongamia. 

249 Magnolia insignis. Wall, fr. Nipal. 

Sp. 3 inch. diam. ; 12 layers ; wood rather soft, moderately fine-grained, 
and with some lustre. 

250 Mainaban, B. fr. Tavoy. 

Resembles lance-wood ; used for beams, posts, and rafters ; also for lances, 
bows, sword-handles, &c, 

Maingga. See Cynometra. 

Magor. See Vernonia. 

Mako-shingali. See Castanea. 

Maknsal. See Gordonia. 

251 Malpighia lucida, fr. Bot. G. A native of America. 

Masoochi. See Lauras, 

252 May-chin-clian-jay. Probably a species of Ebenus. 

253 May-klen, fr. Tavoy. 

Scarce and dear ; used for rudders and anchors. 

254 May-maka, fr... ' \ ’ 

Used for timbers of junks. 

255 May-rang, fr. Tavoy. 

Said to be verj’' durable, and much esteemed for the posts of houses built 
on the bank of rivers, 

256 May-tobek, fr. Tavoy. 

Imported in long planks, an5 used in preference to teak for the bottom 
planks of ships. 

Mathen. See Laurus. 

Meaya. See Grewia. 

257 Meenaban, fr. Martaban. 

5 to 8 cubits long, 6* to 10 inch, diam. ; a durable and pliant wood, used 
for sword-handles and spear-shafts. 

258 Megeongeej* fr. Tavoy. 

A very large tree, used in house-building, 

MehuL See Pyrus. 

259 Melia. Bukaena, P, ; Baksi, N. ; fr. Nipal, 

260 Meliacea } Kanzo-Kurroo, B, fr. NipaL 

261 Meliacea. Tokor, fr. Gualpara. 

A large tree, used for planks, canoes, and coarse furniture.^Hiam. 

262 Menispermum laurifolium, Roxh, fr. Nipal. 

A large tree, very remarkable for the grain and irregular layers of its wooiL 
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Mliasoosee/ ' See-Spondias. 

263 Michelia Kisbpa,^I)e Champ or Chaump/P. ; Chohsse^ 

The wood, ...much ' used for light works.— Sp. piece of a plaak,..30,Tayers 
in 3’75 inches another Sp. 2*5 inch, diam, 12 layers in IT inch.. Similar to 
,wliite .Cliampa, No. 87, but the colour is more yellow, and the rays less dis- 
■tinct, 

'Milixil. . See.Eriobotrya. ' 

Mikay* ,., . .See Marrayaw 
Milkissee. See Berberis. 

"264 Miliingtonia 'pimgens, fr. NipaL 
■ A middle-sized tree. 

,265 ■ Mimosa capeiisis, Bot. G. 

'266 Mimosa odoratissima, Bot. G, 

267 Mimosa polystachya, Bot. G. 

268 Miuusops, , Thabbae, B, fr. Tavoy. 

Wood used for masts and spars 5 aiFords also good crooked wood. 

263 Minusops Eleiigi, fr. Tavoy.' 

Slow-growing ; reared only on account of its fiow^ers, which smell like 
, Russia leather. ' 

270 Mimasops ? Chalpata, fr. Gaalpara. 

A tree of moderate size, used for coarse furniture. — Mam« 

Moj. See Bheze. 

Momsita. See Dalbergia. 

27 i Morinda citrifolia, Bot. G. 

The root yields a yellow dye. 

272 Morns laevigata, fr. Nipal. 

A large tree.^ — Sp. 1*5 inch, diam. ; wood coarse brownish yellow, with 
considerable lustre. 

273 Moras mauritiana, fr. Bot. G, 

Motikissee. See Berberis. 

Moyen. See Vauqueria. 

274 Macuna, fr. Nipal. 

A superb climber (a kind of cow'bage). 

Mullokath. See Ludia. 

Munasi. See Ilex, 

Munachoo. See Rottlera. 

275 Marraya. Maikay, B. fr. Tavoy. ' ' 

4 to 5 feet long, 3 to 6 inch. diam. ; used for handles of daggers and 
of other weapons, A strong, tough wood, in grain like box. 

276 Myginda. Silapoma, fr. Gualpara. 

5 cubits in girth ; used for coarse furniture. — Ham, 

277 Myrica sapida. Wall,', Kaephul, P. ; Kobiisi, N. ; fr. Nipal. 

Grain like bii’ch, but the colour darker.— Sp. 2*5 inch. diam. ; fibre brown- 
isb white, nearly dull 5 rays very distinct, dark brown in the outer layers • 
the interior layers harder, heavier, and more compact. The fruit Is eaten. * 

278 Myristica ? Thounsanga, B. fr. Tavoy. 

A large tree ; the wood used in boat-building. 

279 Myristica. Koathoe or Kunneen, B. fr. Tavoy. 

A large tree ; the wood used for flooring houses : perhaps the same as the 
foregoing. 

280 Myristica. Jberaya, fr. Gualpara. 

A sort of nutmeg, but neither the nut nor mace have any aroma : timber 
5 cubits xn girthj used for furniture.— 
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281 Myrsine capitellata, fr. Nipal. 

Wood compact, hard, with a handsome grain. — Sp. 3*5 inch. diam. ; fibre 
cream-colour ; rays very distinct, broad, heavy, pale brown. 

282 Myrsine semiserrata. Bireesee and Kalikant, N. and P. fr. 

NipaL 

Wood excellent. — Sp. 2*5 inch, diam, ; rays large, deep flesh-colour, and 
very ornamental. 

283 Nanclea Cadamba, RoxK Kodom, fr. Gualpara. 

A noble tree, 6 feet in girth ; wood yellow, used for coarse furniture.-— 

• Mam,: ' ■ ' , ■ ■ 

284 Naiiclea nndulata, fr. Bot, G, 

NalsMma, See Ehretia. 

285 Nerinm tomentosum. Adhkuri, fr. Gualpara. 

3 cubits in girth ; used for furniture. — Ham, 

286 Nerium antidysentericum, Budkhuri, fr. Gualpara, 

Of the same size and uses as the foregoing : heads are also made of it.— 
Mam, 

287 Nikari, fr. Gualpara. 

An oak or chesnut ; cup covered with large prickles ; leaves notched ; 5 
cubits in girth ; used for canoes and furniture. — Mam, 

Niyor. See Schinus. 

Nome, See Castauea. 

Novum-pattee. See Buddleia. 

Odla. See Sterculia. 

Okchi. See Dilleixia. 

288 Olea glandulifera, fr. Nipal, 

A large tree. — Sp. 5 inch. diam. ; rays very thin and indistinct ; wood 
pale brown, very hard, heavy, and compact. 

289 Oleina, fr. Nipal. 

A middle-sized tree. — Sp. 3 inch. diam. ; wood pale brown, with consider- 
able lustre, handsome grain, and very hard. 

Oosihu, See Podalyria. 

290 Ormosia glauca. 

Sp. 3‘5 inch. diam. j wood light brownish yellow, with some lustre, hard, 
and coarse-grained. 

291 Osyris napalensis. Ihoori, P. and N. fr. Nipal, 

A large timber tree, the fruit of which is eaten, and the wood is in estima- 
tion. — Sp. 1'5 inch. diam. j tubes very small j wood red-brown, gather hard, 
compact, and very fine-grained. 

292 Osyris peltata. Phaoun, B. fr. Tavoy. 

Pahela. See Laums. 

Paingodoo, See Acacia. 

Paiash. See Butea, 

Paluepean. See Sapota. 

Panatha. See Lauras. 

293 Panax polyacaixthus, fr. Nipal. 

A large tree. 

294 Panax. Lubtesee, N. fr. Nipal, 

Sp. about 2*5 inch, diam. ; wood soft, light, spongy, with high lustre ; 
bark with short thick tubercles or spines, broad at the base. 

295 Panax ? fr. Nipal. 

Sp. 4 inch. diam. j wood soft, light, spongy^, nearly dull \ rays numerous, 
and very distinct in the outer layers. 

•196 ..PaDiax, fr. ' 
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297 Fanax pendulixs, fr. Nipal. 

A middle-sized tree ; wood pale reddisli broWB, liglit, moderately liard 5 
rays distinct, giving a handsome grain. • 

Pangeh-petiya. See Tetranthera. 

Panmnja. See Tetranthera, 

Parijat. See Bignonia, 

Paro-kapi. See Croton. 

Passy. See Pyrus. 

Pannlali. See Symplocos. 

Peema. See Lagerstroemia. 

29 s Penlay-peen, fr. Tavoy. 

5 to 6 fathoms long ; 8 to 15 inches diameter 5 used in house-building. 
Phaonn. See Osyris. 

299 Photinia dubia, XMJ. fr. Nipal. 

Grows about 20 feet high ; wood hard, fine-grained. 

500 Photinia integrifoPa, fr, Nipal. 

Sp. 2*1 inch, diain. : works freely 5 somewhat coarse ; colour reddish brown^ 
with scarcely any lustre. 

Phrarat. See Qnercus, 

Phnrasee. See Turpinia. 

Phnsrae. See Conyza. 

Phntki. See Etirya. 

501 Phyllantbus Embiica, fr. Nipal. 

Sp. 3 inch. diam. ; layers about 8, very indistinct ; rays distinct ; a hand-^ 
some, nut-brown, glossy, hard wood. 

302 Phyllantbus? Horinhara, fr. Gualpara. 

A tree of moderate size ; the wood used for coarse furniture.—- 
803 Pienmabne, fr. Tavoy, 

4 to 6 fathoms long ; 18 to 20 inches diameter ; affords the best and 
strongest crooked timber, and is very durable 5 used also in house-build- 
ing, 

304 Pienmab-pue, fr. Tavoy. 

See Lagerstroemia. 

305 Pierardia ? Kumia or Kuzzo, B. fr, Tavoy. 

Pillaksi. See Ficus, 

.306 Pinus excelsa, fr. Nipal. 

Wood remarkably compact. — Sp, 3 inch. diam. ; 6 layers, 

307 Pinus longifolia, fr, Nipal, 

Excellent timber, like Memel deal. 

308 Pinus Brunoniana, fr. Nipal, 

, Wood soft, and of no value. 

309 Pinus WeblDiana, fr. Nipal. 

^ Sp. 7 inch. diam. ; exterior layers soft, and of no value j interior ones 
harder and finer-grained. 

310 Pinus Dammara? fr. Tavoy, 

A very large tree ; used for beams and rafters. 

311 Pinus Deodara. Himalaya Cedar, fr. Nipal* 

Wood very fragrant. 

, Pithogarkb, See Cbrysophyllum. 

312 Plumeria alba, fr. Bot. G. 

A West Indian tree, 

313 Plumeria acuminata, fr. Bot. G. 

A West Indian tree. Every part, both of this and of the foregoing, full 
of milky juice. 
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314 Podalyria napalensis. Potugalla, N. ; Oosihu, P. ; fr, NipaL 

315 Podocarpus macropiiylla. Goonsi, N, fr. NipaL 

The peduncle of the fruit, but not the fruit itself, is eaten. 

316 Polygonum. Tuknee, P. ; Tauntul, N, : fr. NipaL 

Used only for fire-wood. The young- shoots have a pleasant acidulous ' 
taste, and are eaten. 

317 Polypodium giganteum. A tree-fern, fr. NipaL 

A stem, 45 feet in height, and proportionately thick, was presented by the 
Directors of the East India Company to the British Museum. 

Poma. See Cedrela. 

318 Pongamia atropurpurea, Wall. Lazun, B. ^ Choo-kha, T. ; fr, 

Martaban. 

A noble forest- tree ; native of environs of Amherst and Moulmein, on the 
Martaban coast : the wood used in boat and house building ; fiower of a dark 
purple colour. 

Popeeab. See Acacia. 

Potugalla. See Podalyria. 

319 Premna spinosa, fr. Bot. G. 

320 Premna. Toomulse, N. fr. NipaL 

321 Premna birsina. Chikaganibbari, fr. Gualpara. 

Is often found 6 feet in girth ; the wood has a strong odour like the musk 
rat ; it is used for making musical instruments, and for other uses. It is 
said that no insect will eat it. — Ham. 

322 Premna fiavescens. Bukdholi, fr. Gualpara. 

3 cubits in girth j wood very inferior to the foregoing. — Ham. 

Pregulsee. See Ehretia. 

323 Prunus glaucifolia. Ranipeeplee, N. fr. Nipal. 

A large tree. 

324 Prunus adenopbylla. Aroo, P. fr. Nipal. 

A large tree. — Sp. 2*5 inch, diam- ; fibre white and glossy ; rays brown, 
distinct ; tubes rather small ; wood light and soft, but harder and reddish 
brown near the centre. 

325 Prunus ferruginea, fr. Nipal. 

326 Psycbotria rotata, fr. Nipal. 

Sp. 3*5 inch, diam, ; axis very eccentric ; wood pale reddish brown, dull, 
fine-grained, moderately hard. 

327 Pterocarpus ? Puddow, B. fr. Tavoy. 

A large tree ; wood used for furniture and musical instruments. 

328 Pterocarpus ? Thoun-kheea, B. fr, the river Attran, in Martaban. 
Puddow. See Pterocarpus. 

Pullowa, See Garcinia. 

Puzzeen-zwa. See Ternstroemia. 

Pynatbe. See Artocarpus. 

329 Pyrus indica, Roxh, ? Mehul, P. ; Passi, N. ; fr. Nipal. 

Sp. 2*5 inch, diam. wood broi^vn, compact, moderately hard, very fine- 
grained ; tubes exceedingly small ; bark very thin, composed of 9 brown 
layers alternating with as many white ones j the thickness of the whole 
scarcely § of an inch. 

330 Pyrus vestita. Goobor, N. fr. Nipal. 

. Sp, 3*6 inch, diam. ; about 20 layers ; wood soft, compact, of a pale colour, 
nearly dull. 

331 Pyrus foliolosa, fr. Nipal. 

A climber.— Sp. 2*5 inch. diam. ; wood pale brown, fine-grained, nearly 
dull, moderately hard. 
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332 Pyrus iirsina, fr. NipaL 

333 Quercas spicata, fr. Nipal. 

334 Quercus semecarpifolia. Giiese aad Cusroo, N. fr. NipaL 

A very large tree, froa-j 14 to 18 feet in girth, at 5 feet above the around « 
clear trunk from 80 to 100 feet.—Sp. 3*5 layers in 2*4 inches, wood light 
^ pale brown ; rays small, umtorm. ® 

335 Quercus lamellosa. Shulshee and Phrarat, N. fr. Nipal 

untorm s*''«§5»*-g''ained, and good, of a pale brown colour ; rays 

336 Quercus. Bunaroo, P. ; Gomulsee, N. fr. Nipal, 

Wood soft, works as easily as deal; ftbre grey, with considerable lustre- 
bTOw™*^°™’ brown, very distinct ; layers indistinct ; heart reddish 

837 Quercus lanata, fr. Nipal. 

A very large tree. — Sp. bad. 

338 Quercus lamellata, fr. Nipal. 

339 Quercus polyantha, Lindl. Soosi-Singhali, N. fr. Niual 

340 Quercus. Tima, ff. Gualpara. • 

Leaves entire ; acorns covered entirely by an unarmed cup formed of con- 
centric nngs ; timber not more than 3 cubits in girth ; used for coarse farni- 

341 Quercus Amherstiana, Wall. Tirbbae, B. ; Ryakle T • fr 

Martaban. . V * ' ' 

Grows to a large size ; wood used in boat-building, &c. 

342 Quercus, from the mountains called Taong-Dong, near Ava. 
Eanipeeplee. See Prunus. 

343 Ehamnea, fr. Nipal. 

A large climber.~Sp 1-8 inch. diam. ; heart moderately compact ; outer 
part coarse-grained, rather hard. ^ ^ 

344 Rhamnea. Bungla, fr. Gualpara. 

o. K “"se furniture. 

345 Bliamnus (Premna ?) Gondsori, fr. Gualpara. 

5 cubits in girth ; used for canoes and chests. 

346 Rhamnus virgatus, fr. Nipal. 

Wood very- hard and heavy; the heart a bright-red brown, not unlike 

English yew. Sp. 3 5 inch. diam. ; tubes very irregular ; rays scarcely visi- 

347 Rhod^endron arboreum. Ghoraus or Gbonas, P. ; Tuggoo, N. ; 

The wood resembles plum-tree ; used for gun-stocks. 

348 Rhododendron arboreum (white-flowered variety) Teuo-o-oo 

Tuggoo (Teuggo means white), N. ; Saphed Gonos or Gho^^s 

P. ; fr. Nipal. ^ 

Grows to alaige size.-Sp 6 inch. diam. ; wood rather hard, pale brown- 
0.10 layers very distinct; tubes few and large ; lay^m indisS 

349 Rhododendron campanulatum. Cheriala, P.; Teotosa N • fr 

360 Rhns Bukkiamela, Bomb. Subuchunsee, N. ; Bukkiamela P - 

fr. Nipal. ^ 
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351 Rhus ? Dubdubea? P, ; Guamusi, N. ; fr. Nipal. 

Sp. 3 inch. diam. ; layers about 10 ; fibre light cream-colour, with high 
lustre ; rays distinct, reddish brown ; wood very light and soft 5 bark thin. 

352 Rhus succedaneum, fr. Nipal. 

A large tree. 

353 Rhus juglandifolium. Wall Chose, N. ; Bhalaeo, P. ; fr. Nipal. 

Very like the Japan varnish-tree. — Sp. 3*5 inch. diam. j heart red-brown, 
the tubes being filled with a substance of this colour ; wood soft, bears a 
considerable resemblance to the Lauri, with indistinct rays. 

354 Rondeletia cana, Wall, fr., Nipal. 

355 Rondeletia coriacea, WaH. Kongeea, P. ; Julsi, N. ; fr. Nipal. 

Wood close-grained, and becomes of the colour of mahogany some time 
after it has been cut ; layers very indistinct ; used for rafters, tools, &c. A 
red dye is also prepared from it. 

356 Rosa macrophylla, Lindl. fr. Gossai^-Than, in the Himalaya. 

357 Rottlera. Teeta-kath, N. ; Labtesee, P. ; fr. Nipal. 

358 Rottlera (perhaps tinctoria), fr. Nipal. 

Wood pale brown, compact, hard, fine-grained 5 bark very thin. 

359 Rottlera tinctoria, fr. Nipal. 

Fruit used as a red dye. 

360 Rottlera arborea, fr. Nipal. 

Wood light, coarse, soft, w^orm-eaten : inner hark stringy. 

361 Rottlera? Keoun-lae, B. fr. Tavoy. 

A large tree ; wood used for rudders, &c. 

362 Rottlera. Memasho, B. fr, Tavoy. 

363 Rubus GouriphuL R. ellipticus, Escallo, P, ; Eesi, N.; 

fr. Nipal. 

Common in hedges ; as thick as a stout arm ; fruit eatable. 

364 Sabia parvifiora. Mhasoosee, P. and N. fr. Nipal. 

Bark spongy, of a yellow colour ; sometimes used for marking the fore- 
head.' ■ ' ' ' ' ' 

365 Salix. Bhoelasi, P. and N. fr. Nipal. 

A small tree, not more than 8 or 10 inches in diameter. 

366 Salix babylonica. Tissee and Bhosee, N. and P. fr. NipaL 

Attains an enormous size. 

367 Salix, fr. Nipal. 

Saljam. See Calyptranthus. ; 

368 Sandoricum. Thittoo, B. fr. Tavoy. 

Wood used for fiirniture. 

Saora. See Trophis. 

Saphed-gonos, See Rhododendron. 

Saphew. See Xanthoxylon. 

369 Sapindacea. Dophari, fr. Gualpara. : 

A small tree ; used for coarse furniture. — Jkam. 

370 Sapotea? Palaepean, B. fr, Tavoy. 

Leaves most beautifully silky and gold colour beneath. A very large tree 5 
wood Used in building. ^ 

Saul or Sfil. See Shorea. ^ 

371 Schinus Niara, Ham. Niyor, fr. Gualpara. 

5 cubits in girth ; a hard, close-grained rather brittle wood, with a resin- 
ous scent ; preferred by the natives to almost any other for furniture.— 

372 Schoepfia fragrans, fr. Nipal. 

Sp, 2*5 inch. diam. ; a coarse, light, soft wood. 

373 Scytalia Longan, Bot. G. 
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574 Scytalia Litchi, Bot. G. 

575 Secaridacareniformis, fr. Nipal. 

Sp, a soft white wood ; rays of the same colour as the hhre. 

Seesaong. See Aralia. 

376 Semecarpus Anacardium. Marking-nut, fr. 

Wood soft, and full of acrid juice ; not used. 

377 Shorea robusta. Saul or SiL 

This is the staple timber of Hindostan for building purposes : vast quan- 
tities of dammar, or resin, are extracted from it, as well as from Dipterocar- 
pus and Hopea, all of which belong to one family, the Dipterocarpese. 

Sida. See Lagerstroemia. 

Signa. See Turpinia. 

Silapoma. See M 3 ^gmda. 

Sinna. See Budlsea. 

Sissoo. See Dalbergia. 

378 Smilax. Dodiian, F. and N. fr. NipaL 
Sonaln. See Cassia. 

379 Sonneratia ? Tiiaumma, B. fr. Tavoy. 

A small tree. 

380 Sonneratia apetala, Bot. G. 

Soosi-Singhali. See Quercus. 

381 Spbserocaria edulis. Bun-amb, P. ; Lusbpoo, Ael, or Ealmarisee^ 

N. ; fr. Nipal. . 

Used for posts and for fire-wood. — Sp. the wood has a handsome grain, 
like Sycamore, but with scarce any lustre ; rays very distinct, of the same 
yellowish grey colour as the fibre. 

382 Sphaerosacme fragrans, fr. Nipal. 

A coarse, rather soft, dusky-coloured wood, without lustre. 

383 Spondias axillaris. Lupsbe, N. fr. Nipal, 

Sp. 2*8 inch. diam. ; layers about 11 ; fibre white, with considerable lustre j 
rays moderately distinct ; tubes rather large. 

384 Spondias. Sillaephul, N. fr, Nipal, 

385 Spondias acuminata, Bot. G, 

A large tree. 

386 Spondias Amara. Amra, fr, Gualpara, 

Grows to a good size, but is not made use of. — Ham, 

387 Sterculia? Kuneenee, B. fr. Tavoy. 

Attains an enormous size. An oil is extracted from the wood by incision, 
which is used for torches. 

388 Sterculia. Thikadoo, fr. Tavoy. 

389 Sterculia angustifolia, fr. Bot. G. 

390 Sterculia. BabeUi, fr. Gualpara. 

5 cubits in girth ; used for canoes. — Ham. 

391 Sterculia urens. Odla or Hatchanda, fr. Gualpara. 

5 cubits in girth ; used for canoes. A coarse rope is made from the bark 
which is used in taking wild elephants.— JBTawz. 

392 Stravadium acutangulum. Hendoi, fr. Gualpara. 

3 cubits in diameter ; the wood much used, but neither strong nor hand- 
some. — Ham. ^ 

Subuchunsee. See Rhus. 

, : Snsleadi. See Acer. 

S93 Syndesmis Tavoyaaa, Wall. Kee-tha, B, ; red-wood ; fr. Tavoy 
A very large tree ; used in building, and for boxes, &c. ■ ' 
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394 Symplocos. Gooki, N. fr. Nipal. 

A tali, slender tree ; wood not esteemed. Most of this ^enus produce a 
yellow dye. 

395 Symplocos floribunda, fr. Nipal. 

A large tree ^ wood fine-grained. 

396 Symplocos ? Kaiikatb, P. ; Paixnlab, N. ; fr. Nipal. 

A large tree.— Sp. wood white, compact, of a very fine-grain, and as soft 
as deal ; no tubes visible ; rays indistinct j bark as thin as paper. 

397 Symplocos. Bulsima, fr. Nipal. 

398 Symplocos ? fr. Nipal. 

A large tree. — Sp. 3 inch. diam. ; wood cream-brown, moderately hard. 

399 Symplocos pulcherrima, fr. NipaL 

■ A small tree. " 

400 Symplocos incida, fr. Nipal. 

Sp. 3 inch. diam. ; rays indistinct ; wood rather hard, very fine-grained, 
with iitde lustre. 

401 Symplocos ? Kain-tha-phogee, B. fr. Tavoy. 

13 to 17 feet long, 6 to 12 inch, diam.; used for posts and oars j affords 
good blit small crooked timber. 

402 Symplocos. Kunneen-keunkee or Kunneeii-keunla, B, fr. Tavoy, 

Used for beams, posts, &c. 

Taila-oon. See Carapa. 

Tantheya. See Hopea. 

403 Tantheya, B. fr. Tavoy. 

Tapaliaw. See Laurina. 

404 Taiiguet nee, fr. Tavoy. 

to 8 fathoms long, 15 to 20 inch. diam. Does not saw kindly. 

Tauntuk See Polygonum. 

405 Taxus virgata, Wall, Dheyri, P. ; Lolsi, N. ; fr. Nipal. 

Grows to a large size : the green branches are used to adorn houses dur- 
ing certain festivals ; timber strong and good. — Sp. 6 ‘5 inch. diam. Axis 
very eccentric, 5 j 1*5 ; all the layers cannot be counted- On the widest 
side of the axis are 27 layers in 0*85 inch, beginning from the axis ; near the 
outside are 18 layers in 0*9 inch, j wood softer, of paler colour, and less 
lustre than English yew. 

Teak. See Tectona. 

406 Tectona grandis. Teak, fr, Martaban. 

Several specimens of various qualities. • t ' 

Teetakutb. See Rottlera. \ . 

Tendoo. See Diospyros, 

Tengaun. See Hopea. ? 

Teotosa. See Rhododendron. 

407 Terminalia. Tbuplianga, B. ft*. Tavoy, 

408 Terminalia biaiata, fr. Martaban. 

409 Terminalia Bellerica. Bauri, fr. Gualpara. 

6 feet in girth ; used for. canoes : the fruit and bark used by tanners.?— 
Ham, 

410 Terminalia Catappa, fr. Bot, G. 

A noble and most ornamental tree t wood very good. , - . 

411 Terminalia moluccana. Joynal, ft. Gualpara. ' ^ 

3 cubits in girth ; used in boat-building, as the timber is both light and 
durable. — Ham.. 

412 Terminalia Hilka. Hilkba, fr. Gualpara:,,..,. ^ 

6 feet in girth used for canoes and for . 
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413 Ternstroemia napalensis, De Cand, fr. Nipal. 

Sp, 3 incli. diam. Outer layers with very distinct rays^ of a reddish 
brown ; wood soft and spongy. 

414 Ternstroemia. Fuzzeen-zwa, B. fr. Tavoy. 

A rather large tree, used for posts and rafters. 

415 Tetradinm.^ cymosum. Wall. fr. Nipal. 

■416: Tetradium ? fr. Nipal. . 

A very large tree. 

417 Tetranthera caduca. Pangch-Petiya, fr. Gualpara. 

6 feet in girth ; used for chests and common carpentry. — Ham. 

418 Tetranthera. Haola, fr. Gualpara. 

3 feet in girth ; wood close and soft ; used for coarse furniture.-^-fihm. 

419 Tetranthera Paromouja. Paromouja, fr. Gualpara. 

6 feet in girth ; wood close and soft ; used for coarse furniture. — Mam. 

420 Tetranthera Dorodmeda. Vagnal or Bagonal, fr. Gualpara, 

3 cubits in girth ; used for coarse furniture. — Mam. 

421 Teutha, B. fr. Tavoy. 

Thathee. See Bignonia. 

422 Thauga«et-tMttoo, fr. Tavoy, 

3 to 5 fathoms long, 8 to 12 inches diam. An inferior wood, used in 
small buildings. 

423 Tbau-baun-po, fr. Tavoy. 

5 to 8 fathoms long, 12 to 18 inches diam. An inferior light wood, used 
for small canoes. 

424 Thau-baun-thau-lay, fr. Tavoy. 

6 to 12 fathoms long, 13 to 20 inches diam. Wood very pliant ; little 
inferior to Hopes, but does not saw so kindly. 

Thaumma. See Sonneratia. 


Thaun. See Eurya. 

425 Tbeyab, fr. Tavoy. 

4 to 6 fathoms long, 10 to 15 inches diam. An inferior wood, used in 
small buildings. 

Tbikadoo. See Sterculia. 

Thittoo* See Sandoricum. 

Tbitya. See Lauras. 

Thoun-ben. 1 ^ a ^ 

Thoun-pine. / Artocarpus. 

Thounkbeea. See Pterocarpus, 

426 Tbounmynga, B, fr. Tavoy. 

A middle-sized tree, used in house-building. 

Thounsanga. See Myristica. 

Tbubbae. See Mimusops, Uvaria, Ficus. 

Thubboobamboo. See Anacardium. 

Tbuggainee. See Bignonia. 

Thuggoo. See Rhododendron. 

427 Thunbergia coccinea, fr. Nipal. 

Thaumagee. See Elieocarpus. 

Thupbanga, See Terminalia. 

Thuppan. See Ficus. 

i Tburape, See Callophyllum. 

Tburratba. See Excoecaria. 

428 Thymboo, B, Thau-baun-po, fr. Tavoy 

5 to 10 fath. long. 15 to 20 inches diam. Good strong durable Ikht 
wood j used m boat-building j does not saw kindly. 
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Tima. See Quercus, 

Timbhns. See Xantlioxylon. 

Tirbbue. See Quercus. 

Tissee. See Salix. 

429 Tomex, or Litssea Japonica. Uluyaohama, fr. Gualpara. 

6* feet in girth ; used for small canoes. — Mam, 

Toomulsee. See Premna. 

Toon. See Cedrela. 

430 Town-pine, fr. Tavoy. 

7 to 8 fathoms long, 18 to 30 inches thick ; used in boat-building.; reck- 
oned little inferior to Hopaea. 

43 1 Trophis ? aspera. Saora, fr. Gualpara. 

3 cubits in girth ; used for joiner's work. — Mam, 

Tuknee, See Polygonum, 

Tukra. See Bauhinia. 

Tunabeng. See Artocarpus. 

Tungnusi. See Cinchona. 

432 Tiirpinia pomifera. (Dalrymplea), Phurasee and Signa, N. fr, 

Nipal. 

A large tree ; wood of a dull grey colour, light, soft, compact, free-work- 
ing, splits easily ; not applied to any particular Tise, — Sp. 3*2 inch, diam. ; 
rays indistinct ; tubes very small ; bark thin, and the inner layer almost black. 

433 Ulderoo, fr. Bombay. 

^Very little liable to split, and therefore used for fuses for bomb-shells. 
Uluyaohama. See Tomex. 

434 Uncaria pilosa, fr. Nipal. 

A small and imperfect specimen. 

Uriam. See Andrachne. 

435 Urtica. Jeonagkim, N.; Latasishnoo, P. ; fr. Nipal. 

436 Urtica salicifolia, fr. Nipal. 

437 Urtica pulcherrima, fr. Bot. G. 

438 Uvaria. Thubboo, B. fr. Tavoy. 

A large tree, used in boat-building. 

439 Uvaria suberop. Bandorkola, fr. Gualpara. 

3 cubits in girth ; a close-grained, soft, brittle wood ; used for posts, 
beams, and planks. — Mam. 

Vagnal. See Tetranthera. 

440 Vangueria edulis, Moyen, fr. Gualpara. 

A smdl timber tree, 4 feet in girth ; used for coarse furniture. — Mam. 

441 Vernonia. Magor, fr, Gualpara. 

3 cubits in girth ; used for coarse furniture. The only one of the numer- 
ous tribe of corj'mbiferous plants that grows to be a timber tree, 

442 Vibemum ? Loshima, N. fr. Nipal, 

443 Viberuum erabescens, fr. Nipal. 

A small-sized tree. 

444 Vibernum cordifolium, fr. the Himalaya. 

445 Vitex acuminata. Angchhui, fr. Gualpara, 

3 cubits in girth. A very close, hard, brittle wood ; used for mortars of 
oil-mills, feet of bedsteads, &c. — Mam. 

446 Vitex Babula, Babla, fr. Gualpara. 

3 cubits in girth ; wood close, soft, tough j used for coarse furniture, hut- 
in little estimation, — Mam. 

447 Vitex Leucoxylon. Bhodiya, fr* Gualpara. 

3 cubits in girth ; used in making ploi^hs will grow on land that is 
inundated for weeks together.— .phm. 
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448 Vitis or Cissus, .fr. Nipal. 

Sp. 4'5 incli. diam. ; wood spongy and very coarse-grained ; fibre very 
small in proportion, to .the tubes, which are, many , and large ; ,,'rays veiy dis- 
tinct, of a reddish brown colour, forming a handsome waved %ure ; bark 
. stringy. , . 

449 WrigMia gigantea. Wall. fr. Nipal. 

A large chinber.*-~Sp. 2'5 inch, diara. ; 10 layers; wood wdiitish, with con- 
sklcrabie lustre ; rather soft. 

450 Wriglitia aiitidysenterica, Lathon, B. fr. Tavoy. 

A small tree ; not used. 

451 Wriglitia tinctoria. (Indigo tree.) 

The leaves yield indigo. The wood is “ beautifnlly white, close-grained, 
coming nearer to ivory than any other known to me/’ — Mo.vb. 

452 Xantiiopli}'llum . Sapliew, B. ; Choo-muna, T* ; fr. Martaban. 

Very large ; w’ood used for posts and rafters. 

453 Xanthoxydon alatum. Timbbus, P. and N. fr. Nipal. 

Wood soft and open-grained, like aspen ; bark very tubercular. 

454 Xylocarpns. Keannaii, B. fr. Tavoy. 

Timber from 10 to 20 feet long ; very durable; used for furniture and in 
house-building. 

Zeethee. See Zizipbus. 

Zimboon, See Diiieiiia. 

Zitha. See Castanea. 

455 Zizipim incxiTva. Harobaer, P. ; Kadabnsi, N.; fr. Nipal. 

Wood in considerable estimation. — Sp. 3*5 inch, diam. ; fibre brownish 
white, with little lustre ; rays in the outer layers distinct, but of the same 
colour as the fibre ; bark coarsely fibrous. 

456 Ziziplms. Zeetbee, B. fr. Tavoy. 

Wood hard and durable. 


III . — Table for ascertaining the Heights of Mountains from the Boiling 
Point of water. .Sy James Prinsep, 

A correspondent has suggested to me that many readers of the 
Journal are anxious to possess a ready means of measuring heights 
by the temperature of boiling water, as it frequently happens that they 
find themselves in situations where this simple method may be appli- 
cable when it is out of their power to resort to the more generally 
practised operation with a barometer. 

I have accordingly drawn out a table founded on the best procurable 
data of the present time : but it must not be concealed that sufficient 
accuracy has not been attained in experimental researches on steam of low 
temperatures to warrant implicit reliance upon the results; for although, 
since the important application of steam as a motive power, numerous 
experiments have been made to ascertain the elastic tension which it 
exerts at different temperatures both below and above the ordinary 
boiling point; still, below 212^ the points fixed by experiment are 
at intervals of several degrees asunder, add there is no thorough 
accordance between those of different experimenters. 
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Perhaps it is necessary to explam, that the boiling point is that degree 
of heat at which the elastic force of aqueous vapour is just capable of 
counterpoising the pressure of the atmosphere, or the weight of the co- 
lumn of mercury in a barometer. The method then of discovering the 
law of progression of the tensions has generally had for its basis the ex- 
posure to heat of a portion of water in a closed vessel, such as a glass tube 
or a small boiler, under the pressure of a column of mercury, measuring 
the height to which the latter is raised at different temperatures. 

Betancourt, Schmibt, Dalton,. Watt, Creighton, Southern, 
Taylor, and more recently IJre, Arsberger, Perkins, and Dulong 
(assisted by a commission of the French Academie), are some of the 
illustrious names which are connected with these researches experimen- 
tally ; while Robison, Young, Ivory, Laplace, Prony, Tredgold, 
Coriolis, Laroche and others have attempted to construct mathema- 
tical formulae, capable of embracing the range of their experiments from 
the freezing point up to 500® Farh.'^ It is quite unnecessary for me to 
enter into any lengthened history of this branch of physics, which the 
reader will find ably discussed in Mobi$on*s Mech, PhiL, Biot, Tredgold 
on the Steam Engine, DmielVs Meteorology, 2 LXid in the report of 
Dulong to the Academie on the ewperimenis made by order of the 
French Government to determine the elastic force of aqueous vapour at 
high temperatures. ^An. CAm. xliii.] 

All the experiments agree in proving the elastic force of steam to 
follow a geometrical ratio with arithmetical increments of heat. The 
index of the power representing the law of variation was assumed as 
5.13 by Southern, 6 by Creighton, 7 by Young, by Coriolis 5,355, 
and byBuLONG 5. But the formula of Tredgold is acknowledged to agree 
more closely with experiments below 300^ than any other : — his ex- 
ponent is also 6, with a different co-efficient ; if / == elastic force, and 
t temperature, then by his formula 

/= ( * y ; or i = 177/ i — 100 

in logarithms 

log./ = 6 (log. ( 1 4- 100) -- 2.247968) 

* The experiments of the French Academicians Baron de Prony, Arago, Gerard 
and Dulong, in 1829, extend to the temperature of 435® Fahrenheit, or a pressure of 
24 atmospheres, which they measured by absolute pressure of a column of mercury 
sixty feet high in a glass tube attached to the tower of the Old Church of Sainte Ge- 
nevieve: — they were afraid of passing this limit, as the least explosion would have 
brought down the tottering fabric. Their glass tube was jointed and ingeniously 
supported; Mr. Daniell has however since worked with glass tubes of 40 feet 
long, in his water barometer experiments. We deal now-a-days boldly with feet, 
where inches were formerly thought sufjcient I ^ 
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With, tills formula I liad eonstructed ■" a table from '214® to 180®, wlien 
I perceived that tbe calculated pressures gradually gained upon tbe ex- 
perimental ones witMn tbe same range, until at 180®, tbe difference was 
a Ml third of an inch.: This will be seen in the diagram of Plate Till, 
and in the foEowing comparative table ; 


Temperature 

Calculated Tension 
by Tredgold's formula 
in. 

Observed 

Tension 

in. 

Differences 

■ Observer 

212 

30.00 

30.00 

o" 

assumed , 

' 210, > 

28.86 

28.88 

4- .02 

lire 

,210 ■ 

28.86 

28.82 

—.04 

Robison 

.,';,2,02,.' , 

24.68 

24.37 

—.31 

Wollaston 

200.75 

. 24 07 

24,00 

—.07 

.Dalton 

200 

23.71 

23.60 

—.11 

Ure 

200 

23.71 

22.86 

— .85 

Robison 

190 

19.35 

19.00 

—.35 

Ure 

189.5 

19.15 

18.80 

—.35 , 

Dalton 

'182 ■ 

16.35 

16.01 

—.34 

Southern 

ISO 

15.67 

15.16 

—.51 

Ure 

180 

15.67 

14.73 ? 

—.94 

Watt 

178.25 

15.10 

14.60 

—.50 

Dalton 

173 

13.46 

. 13.18 

—.28 

Dalton 

172 

13.17 

12.72 

—.45 

Southern 


Eobison’s numbers are much too low : the others, Dalton\s, South- 
ern’s, and Ure’s, agree pretty w^ell together, gradually separating from 
the curve of Tredgold’s formula. On the supposition that the experi- 
mental results, when they evince so much regularity, are more trust- 
worthy than the calculus, (which is indeed empirically formed to suit 
them), I have made a deduction of [0.01 inch X number of degrees be- 
low 212], from the numbers inTREDGOLn’s column, and then I find that 
the experimental and theoretical curves coincide very well throughout 
the range required for our purpose. 

The extreme difference at 180® will thus amount to 

inches. 


log. of 15,67 == 1J9511 

log. of 15,31 = 1.18611 


.00900 

s=90 fathoms or 540 feet, a quantity of too much magnitude to be 
passed over. 

Having thus explained the construction of the following Table, I 
win proceed to make a few remarks on the mode of using the instru- 
ment to which it applies. 
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The Ect. F. J. H, Wollaston was the first to introduce the ther- 
mometer practically as a substitute for the barometer in measuring’ 
heights. His plan was merely to render the thermometer more deli- 
cate by increasing the bulb, and allowing the mercury to enter the 
capillary tube only when it approached the boiling point, so that a few 
degrees occupied the whole scale, and by a sliding nonius each degree 
could be divided into 200 parts or more. But it is evident that to 
compete with the barometer in accuracy of indications, the scale must 
have a range of the same length as that of the barometer, — say 15 
inches, and the instrument would thus become fragile and unwieldy s 
to obviate this inconvenience, he formed a reservoir above thecapillary 
tube, containing a small supply of mercury, so that when the boiling 
temperature should be so reduced as to bring the reading point to the 
foot of his 6-inch scale, a portion of mercury was to be added to bring it 
to the top of the scale, by an operation so delicate and difficult that I 
may safely say, and from experience too, that few travellers would re- 
sort to it in the field, and fewer stiU succeed if they attempted it . In 1 8 1 7 
he exhibited his thermometer to the Royal Society, and in 1820, he ap- 
plied it to the measurement of Snowdon. On the latter occasion, he drew 
up a table of the value of the degrees between 214° and 202° in feet, 
founded on Doctor Ure's empirical formula of tensions ; but, as this 
range only extends to an altitude of 5405 feet, it is evidently quite in- 
sufficient for the traveller in India, who may ascend to 18,000 feet and 
still see Snowdons towering above his head. 

The error into which Wollaston fell was an attempt at too great 
sensibility. His instrument is beautiful in a laboratory, where it will 
serve to shew minute variations in the index error, as it may be called, 
of a barometer in the course of years, as I have frequently proved. But 
for rough work out of doors, accuracy must in some measure be sacri- 
ficed to strength and portability, the points in which alone the thermo- 
meter can boast superiority over the barometer. Captain Herbert 
was so well aware of this, that he had provided himself from England 
with ordinary thermometers divided, from 180° upwards, to the tenths of 
degrees : half a division thus represented about 25 feet, which in 
most cases was ample, especially when the zero of elevation, or level of 
the sea, was 1000 miles distant. 

All who possess thermometers, therefore, diyided to tenths of inches, 
may convert them into measurers of height, by attending only to a few 
trifling precautions in their use. 

1. The pnme boiling point 212° should be accurately verified by com-» 
parison with a good barometer, for the divisions of the instrument^ 
makers are by no means to be trusted within the requisite limits. Thus, 
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■oa some standard tliermometers in the Surveyor GeneraFs, office, in onr 
experiments on the standard bar, we found the boiling point erroneous 
two degrees : and Lieut. Burnes found his thermometer boil on ; the 
Caspian Sea at 213oi which would make its surface 700 feet below the 
level of the ' Mediterranean, whereas it is only suspected of' half .that 
depression..' • ■ ' ' 

The; metal, or wooden scale should he cut off at ' some height above 
the bulb, as otherwise it is very difficult to obtain the temperature cor- 
rectly, or even to attain full ebullition, on account of the rapid abstrac- 
tion of heat by the scale, particularly if it be of metal. 

3. The vessel in which the water is boiled should be of metal, 
closed loosely with a cover or cork through which the thermometer 
may pass, so that the bulb may remain a tride above the si^face of the 
water. To those who cannot provide themselves with a boiler similar 
to that of Wollaston, a shaving pot will be found to answer sufficient- 
ly well. The steam should issue freely through the vent for some time 
before the reading is taken, 

A word or two, now, on the mode of applying the following table 
to the calculation of the height required. 

1. When the thermometer has been boiled at the foot and at the 
summit of a mountain, nothing more is necessary than to deduct the 
number in the column of feet opposite the boiling point below, from 
the same of the boiling point above : — ^this gives an approximate 
height, to be multiplied by the number opposite the mean temperature 
of the air in Table II. for the correct altitude. 


t feet., 

Ewample, Boiling point at upper station ........ 201.5 == 5600 

Ditto at lower station ........ 2ILS = 350 


Approximate height, 5250 

Temperature of air, above, 35* 
below, 50 

Mean 42,5 = multiplier,. . . . L022 

Correct altitude, ft. 5365.5 


' 2. When the boiling point at the upper station alone is observed, and 
for the lower the level of the sea or the register of a distant barometer 
is taken, then the barometrical reading had better be converted into 
feet by the usual method of substracting its logarithm from 1,47712 
(log. of 30 inches) and multiplying by .0006, as the differences in the co- 
lumnof‘'barometer’Waiy more rapidly than thosein the ‘'feeF' column* 




inches. 

31.19 

30.59 
30.00 

29.42 
28,85 
28.29 
27.73 
27.18 
26M 
26 .U 

25.59 

25.08 

24.58 

24.08 

23.59 
23,11 
22.64 
22.17 

21.71 
21.26 
20.82 
20.39 
19.96 

19.54 
19.13 

18.72 
18.32 
17.93 

17.54 
17.16 
16.79 

16.42 
16.06 
15,70 
15.35 

The fourth 


4 * 509 
1021 
1534 
2049 
2566 
3085 
3607 
4131 
4657 
5185 
5716 
6250 
6786 
7324 
7864 
8407 
8953 
9502 
10053 
10606 
11161 
11719 
12280 
12843 
13408 
13977 
14548 
15124 
15702 
16284 
16868 
17455 


[Table I . — To find the Barometrical Pressure and Elevation correspond- 
ing to any observed temperature of boiling water between 214° and 180°. 


Rnilinrynniyit rtf' Barometer (mo- Logarithmic dif- Total Altitude of 

Boiling point ot \ fJences i or fa- 3(1.00 in. or derr^P in Vppi aF 

water. ‘ v the level of the one-tenth of, 


gold’s formula.) thorns). 


.00 84,3 

84.5 
84,9 

85.2 

85.5 

85.8 

86.2 

86.6 

87.1 

87.5 

87.8 

88.1 

88.5 

88.9 

89.3 

89.7 

90.1 

90.5 

91.0 

91.4 

91.8 

92.2 

92.6 

93.0 

93.4 

93.8 

94.2 

94.8 

95.3 

95.9 

96.4 

96.9 

97.4 

97.9 


5 the heights in feet. 
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Q Approximate height 14330 

Temperature, upper station, 76 1 _ «iultiplier 1 .100 

Calcutta, .. 84 i — 

Correct altitude, ft. 15763 

3. Assuming 30.00 inches as the average height of the barometer at 
the level of the sea (which is however too much), the altitude of the 
upper station is at once obtained by inspection of table I, correcting 
for temperature of the stratum of air traversed, by table II. 


feet. 

Example, Boiling point at upper station . ... .... 185° = 14548 

Barom, at Calcutta (at 32°) 29.75 

Logar. diif. == 1.47712— I.47349>: ,00363 x.0006 == 218 


,2oi; 
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Table il> ^ 'Multipliers to correct the approMmuted Height for the 
Temperature of the Air- 


iTemi). of Air. | 

Multiplier. 

Temp, of Air. 

Multiplier. 

Temp, of Air. 

’ Multiplier. 



it 


0 




52 

1,042 

72 

1,083 ■ 


1,002 

53 

1,044 

73 

1,085 


1,004 

' 54 ■ 

1,046 

74 

1,087 


1,006 

55 

1,048 

75 

1,089 


1,008 

56 


76 

. 1,091 : 


1,010 

57 

1,052 

77 

1,094 . 


1,012 

58 

1,054 

78 

1,096 . 


1,015 

.59 

1,056 

79 

1,098 


1,017 

60 

1,058 

80 

1,100 


1,019 

61 


81 

1,102 


1,021 

62 

1,062 

82 

1,104 


1,023 

63 

1,064 

83 

1,106 


1,025 

64 

1,066 

84 

1,108 


1,027 

65 

1,069 

85 

1,110 


1,029 

66 

1,071 

86 

1,112 


1,031 

67 

1,073 

87 

1,114 


1,033 

68 


88 

: 1,116 


1,035 

69 


99 

1,118 



70 



1,121' 


1 1,039 

71 

1,081 

91 

1,123 


Enter with the mean temperature of the stratum of air traversed ; and multiply 
the approximate height by the number opposite, for the true altitude. 


The table of Tensions (tab, •!.) is still avowedly imperfect. We see that 
the force of vapour for 210®, as found by observation, differs several hun- 
dredths of an inch from the formula of either Dalton, Uke, or Treb- 
eoLD, although only two degrees distant from the fixed point 212®. Nor 
can it surprise us to find it so, because its experimental determination, by 
heating vapour inclosed within the thick glass of a barometer tube, is ne- 
cessarily subject to much more uncertainty than the obvious measurement 
of the boiling point, under a given pressure of the air. On the moun- 
tains of India, at Simla, Sdbathu, Chirra Piinji, and even Bpiti, where- 
ver in short there may be observers in possession of good barometers, 
the power exists of rendering an essential service to physics by fixing 
so many points on the scale of tensions, in the latter more unexception- 
able manner. For instance, an observer at Chirra, by carefully noting 
the heat of his boiling tea-kettle every morning, and inserting it in his 
register, together with the accurate height of the barometer, would de- 
termine that part of the thermometric scale corresponding to 25 and 
26 inches of pressure. So with observations at Sagur, for 28 inches % 
at the Nilgherries for 21 inches ; and in the Himalaya for even 15 
inches : and I hope that this notice may have the effect of inducing this 
new and interesting species of synthetical research, as a check upon the 
scales framed on an opposite system in the laboratory. 
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lY .—Translation of a Tibetan Passjiort, dated A, JD. 168S. By M. 

Ales. Csoma de Koros. 

[Read 24tli April, 1833.J 

In Hyde's Hisforia Religionis Perwwm (2nd edition, page 

552-3), there is an engraving of a passport granted by the governor 
(or grand Lama) of Lassa, to an Armenian, of which, at the time of its 
publication, no European was able to decypher the characters. The 
learned author's account of it is in the following words ; 

Secund5 damns ScriptnramTatarorum deBoutan* [zX. Boutuni) dtrB.Imaim 
supra Indiam. Hujus lectio est d dextrif : et hocce ejusdem elegantissimum spe- 
cimen est, id quod vulgb sonat, un passport^ seu salviconducMs ii'terae, A principe 
urbis et provinciae de Boutan datse, nuperis annis, Choyja Omnni (I e. Domino 
Joanni) inercatori Armeno ibidem negotianti : et dictus princeps nomen suum (ut 
vides) siglUi loco et forma majuscuHs et implicatis cbaracteribns infra apposuit. 
Taiis sigilli impressio arabihm dicitur tatiHaj Persis et Turcis]j»!^ togrd, 
unde, apud eos, tails majusculoium cbaracterum scriptor, aut tails sigilli factor, vel 
appositor seu principis subsignator, vocatiir TogrdL Hanc chartam nobiscum com^ 
municarit singularis amicus D. Job. Evans S. T. D, nuperis annis ex India redux.” 

The character of this curious manuscript proves to be the small 
running-hand of the Tibetans, written and engraved with hardly a sin- 
gle error. The following is a version of it in Koman characters, 
which may be interesting to those who possess Hyde’s very learned 
volume. 

Chlios-Akhor dPal-gyi Lha-sa nas.— rGya-gar ;iphags-yul bar-gyi Sa-lam-du 
Akbod-pabi Ser, akya, drag, zhan, Lbahi mi-rje rdsong djrdod ^nyer las-Msin, Sog, 
Bod, Hor, /^Brog, ir-j’^cbbihi iigriil ^grims, iam Apbrangs 5srung ^kag, rgan mi 
dmangs bya-va zbi drag-gis sn6 sldbs dcbas i^wtbab dag-la springs -pa. — Lha-sa 
p’bun-ts’hogs Ichang-lo'cban-gyi %ron-po mGo-dkarJ It"hang-na-chan mi bzbi 
zbon khai ^chu-dnig ^cbas ny^-khobi ts’hong gyur grubs-nas rang yui-du log 
^gro-var ^taliur-gyi ( ? Lbabur-gyi) mts’bon gang spyihi par rog nyan-du gang 
%ro-las snd gor hfhrog Reborn sogs ^nod^gol-du log-par ^gro-va nyan ma byed- 
par pbar phyir-du 5de-var %rims-chhug.—Zhes sa-teug zla ts'bes-Ia lugs ^nyis 
kyi mdun-sa Cbbos-^kbor ebben-po i?Fal-gyi Lha-sa^nas bris. 

^ Boutm^ tbougb applied by Europeans and Mobammudans to Tibet generally, is 
properly the name of one of the southern provinces, called in Tibetan Llopato : 
Lhassa is the capital of Tibet Proper or U-tsang. [See Journ, As. Soc. i. 123.] 

f This is of course a mistake : the Tibetan reads like the Sanskrit from the left 

band. ^ 

X The name j»Go-dkar (properly white-headed, but rendered by me, above, by 
Mohammedans) formerly was applied in Tibet both to the Muhammedans of India 
and to the Europeans. But of late the Tibetans have commenced calling the Euro- 
peans by the name of Philing-pa, and an European of British India by that of 
rGye-Fbiling (-pa) or Indo-European. 


D n 


, , Translation of a Tihetm Passport , [AFEit,: 

Bod-palii zla /idres med-cliing lo-tliog mi-klial-gyi McM sgrub dds /igre byuBg 
f bjin ,Md-var Igrims^ cMiog. , . . _ ; 

A square' „ 

■ ■ ■ ■ . seal. " 


Translation^ 

“ From the noble '(city)' Lkassa, the - circumambulating:; race 
religion To those that are on the road as far as Arpa Desa or Tndm^. 
to clerical, laicah noble, ignoble lords (or masters) of men ;■ to resi- 
dents in forts, stewards, managers of affairs, to Mongols,. Tibetans, 
Turks, and to , dwellers in tents in the desert to ex-chis (or el-chis, 
envoys, .. or public messengers, -vakils or ambassadors, &c.) going to 
and fro-, to keepers and precluders of bye-ways (or short-cuts) ; to the 
old (or head) men, collectively, charged to perform some business of 
small or great importance ; to all these is ordered (or is made known). 
These four foreign (or travelling) persons residing at Lhassa, Ichang* 
io-chan, Mohammedans of It’hang-na, after having exchanged their 
merchandize, going back to their own country, having with them six- 
teen loads on beasts ; having nothing for their defence except some 
Lahori-weapons, — do not hinder, rob, plunder, et cetera, them; but let 
them go to and fro in peace. 

Thus has been written from the noble Lhassa, the great religious 
race, from the senate-house of both ecclesiastical and civil affairs, in 
Sa-/ibrug*' (in the year of T. ch. 1688 ). On the day of the 
month. (These dates are wanting). 

]Sfot€» — ^There is no Tibetan joined with them. They have about a 
man's load of victuals wrapped up in a bundle ; with that there has been 
made an increase (of packages), but let them go in peace.'" 


A square 
seal. 


* Sa- Abrag fearth^s dragon) is the title of the second year of the Tibetan cycle of 
sixty years: it corresponds with VibhmaottkQ Indian and V'&Bhm oftbe Cbinese 
cycle. The Tibetan reckoning commences from February, 1026 ; as therefore 
Hyde’s first edition was printed in 1701, and he uses the expression ** nup&'is annis 
eo) India reduo^)* the MSS. has been referred to the twelfth cycle, then current 
which fixes its date to the year 1688. 

Colonel Warren in the Kala (Chron. tab. xxi.) has given a full de- 

scription of the Indian system a catalogue of the Tibetan cycle, which is two- 
fold, one following the Sanskrit, the other following the Chinese system, will be 
published in the Tibetan Dictionary now preparing for the press. 
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V , — Proceedings of the Asiatic Society, 

Wednesday Bvening, 2ifh Aprils 1833. 

The HoBorahle Sir Edward Eyan^ President, in the Chair, 

The mmntes of the last meeting were read. 

B. H. Hodgson, Eesid^^^^ at the Nipalese Court, the Ee^. Josiah 
Bateman, and Mr. D. Macfarlan, were elected Members. 

Bead a letter from the Secretary to the Right Hon'ble Sir R.W. Horton, 
Governor of Ceylon, expressing acknowledgmentsfor his Excellency's election 
as an Honorary Member, and presenting a copy of the Ceylon Almanac for 
1833, containing much unpublished information on the history of Ceylon. 

Bead a letter from the President of the Central Committee of the Geo- 
graphical Society of Paris, acknowledging receipt of the 6, 7, 8, 12, 13, 14, 
15, and 16 volumes of the Researches. 

Bead a letter from J. Forshall, Esq. Secretary to the British Museum, 
acknowledging the receipt of the Journal As. Soc. 1832. 

Bead a letter from CoL Wm. Casement, Secretary to Government, Mili- 
tary Department, forwarding on the part of the Madras Government : 

Results of the Astronomical Observations made at the Madras Observatory, 
vol. 1st, 1831, by T. G. Taylor, Esq. H. C. Astronomer.'* 

The following books were presented by the Venerable Archdeacon Corrie, 
on the part of the Rev. Joseph WolfiP. 

1. Armenian Calendar, printed at Constantinople in the Armenian Era 1151 or 
A. D. 1702. 

Mr. J* Avdall pointed out the following historical memorandum written on the 
cover of this work in Armenian, probably at Cabul. 

“ In the year 1824, on the 23rd July, Habib TJllah Khan was conquered by Dost 
Mohammed Khan.” 

2. Devotional Meditations, written by St. Gregory Narekenses, in the beginning 
of the Util century, and published at Constantinople in 1185, Armenian Era, or 
A. D. 1736. 

3. TawArikh Khdn Jahini o Makhzani Afghdnd, 1st vol. 

4. Tddkh Akberi. 

6. Shojrdwalosat Afghdni o Paris. 

6. donin Sherif. 

The following books were presented by Monsieur Murelatour, their author. 

1. Premier fruit des trois jours de Gloire, Paris 1831. 

2. Le Siege D'Eden Allegorie Orientale, Paris 1827. 

3. Triomphe de L' Amour stir le Fanatisrae et le Materidisme, Paris 1828. 

The following book was presented by the author. 

Rasselas, translated into Bengalee, by Maha Raja Kalikishen Bahadur. 

Mr, Csoma de Koros presented a Catalogue of the Tibetan Books in the 
Society's Library, with a recommendation that the numerous duplicates and 
extra copies of several of them should be presented to learned Societies in 
Europe*. 

^ As soon as we are in possession of Tibetan type, we sM give insertion to this valuable catalogue- 
—Ed. 


» » 2 


2M ' Asiatic Society, , [Afeil,, 

Antiquities. 

Bead aletter, from W. Storm^ Esq. ' presenting for 'deposit in tlie cabinet^ 
the three coins exhibited to the Society on the 5th September^ 1832. 

These coins were found in estate No. 100 (No. 74 of Captain Prinsep’s Soon- 
dm'bmi Map}, west of the rains of Bishenphv, on the Ishamati or Jabuna river, near 
an old temple called 

The Secretary noticed a simple method employed by the natives in taking off fac- 
similes of coins onpaper : they daub a little printer’s or ink on the projecting 

parts of the coin, and then transfer it by pressure on to the fleshy part of the thumb 
--—tbence a faithful representation is impressed upon the paper, previously wettedj 
which has the advantage of not being reversed. 

Four silver coins found at AgTa^ 1 of Akber, 2 of Jehangir, and i of 
Alanign' II — presented by CapL J. T. Boikau^ Engineers. 

Literary. 

Translation of a Tibetan Passport^ engraved in Hyde's Religio Fersarum, 

' By M. A. Csoma de Koros, 

[This will be found in the present number, p. 201.] 

Selections from Mr. Csoma's translations from the ^StanJ^gyur were also 
read— among them, the letter of EATNAVAni, a yoimg Princess of Ceylon, 
to Shakta, and the reply of the sage. Tliis letter is generally known in 
Tibet, and is introduced in every collection of epistolary forms. 

[The want of Tibetan type obliges us to defer the insertion of this curious mor- 
<^eau, which however is but a literal ti’anslation from tbe Sanskrit.] 

Physical. 

A gigantic specimen of Fossil Ammonite, from the Carboniferous Lime- 
Stone of Swansea, was presented by Lieut. J. A. Crommelin, Engineers. 

Bead a letter from Lieut. J. T. Smith, Masulipatam, forwarding the Geo- 
logical specimens of the late Dr. Voysey, alluded to at the last meeting; 
also the follovring mentioned in Dr. Malcolmson's letter. 

1. Fragment of the Meteorolite, wdiich fell in the Cadapah district 2nd 
January, 1831^^ 

2. Fossil Shell and Bone, noticed at the meeting of the 20th February. 

3. Limestone from %Parapilly, which seems well adapted for Lithogra- 
phic purposes. 

4. Fragment of Bone, from a Cave in the neighbourhood of Hyderabad, 
explored by Dr, Malcolmson, who gives the following description of it. 

“Some interesting facts occurred to me the other morning in a ride to a large 
mass of granite rock near this, which is rent into fissures of great depth, forming 
dens inhabited by hyjcnas and extending through the bottom, of the little 

hill to unknown depths. Having entered one of the rents, I was struck -with the 
masses of fallen rock on each side being covered with stalagmite formed from the 
water running down from the sides of the rent 40 feet above, and still more by observ- 
ing that the sides of the narrow passage bore a fine polish, which my companion im- 
mediately exclaimed, must be caused by the animals passing out of a cave at the end 
of the fissure he had been examining. I had the same thing in view, and was at 
the time observing how far it could be caused by the water. In tracing the sanse 
appearance in other places, it was only obsen^ed where the animals would necessa- 
* Vide GrnuANiwGS, iii. 389. 
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rily pass, and, wlien tlie stones projected by a sharp point into the path, the angles 
only were polished. The den was low, and numerous bones lay scattered in the 
outer parts into which I crawled: the foot marks of the animals were dis- 
tinct and fresh. Most of the bones were much broken, and the dung of the 
hyeenas near the place were full of large pieces of ribs, unbroken tarsal bones, &c. 
During the search, I was astonished at the vast numbers of rats’ heads and 
bones found in the place in little heaps, evidently out of reach of the hyaenas, 
and often on the top of insulated blocks ; these were below the fissures open at 
the top, and the dung of hawks readily suggested that they were dropped by 
these birds, which was confirmed by a large feather of one found with the bones. 
Some of the bones were surrounded with the fur of the animal, and had been only 
recently voided; and what was remarkable, the upper and lower jaw were not sepa- 
rated, but the flesh beautifully cleaned away by the digestive process ; the other bones 
were entire, although disunited. In the larger skulls, the back part had been 
broken, and in one only, crushed. In a few minutes, I removed a plate full of 
skulls and other hones, amongst which are three species of mus, squirrel, sorex, bats, 
and birds. Had the rock been of lime and stone, fossil animal remains would have 
been found. The curious confirmation of Buckland’s supposition regarding the 
polished blocks in the caves appears to me very interesting, as his views stood 
much in need of illustration from the habits of living species.” 

Specimens of Fossil Shells from Jabulpur-— l/y Dr. Spilsbury. 

The locality of the fossil shells, which I have at length the pleasure to send to 
the Society, lies about 18 or 20 miles east of Jabalpur. The first three miles cross a 
sandy plain, which abruptly terminates at a small rivulet ; when the soil changes 
to the black alluvial one of tlie valley. At six miles cross the Gour river, a rough 
gbit of trap : the road winds on between trap hills varying from 50 to 300 feet 
high. I encamped at Buleya on the same river (here 200 feet broad) : the bed in- 
tersected with veins of heliotrope, quartz, massive and crystallized. The road then 
led through an undulating country, with irregular masses of trap, and for less than 
a mile beyond, masses of the accompanying shell breccia, from a single shell to large 
blocks of two feet, extend, mixed with the trap, over a space about 300 feet square. 
The spot had been under tiller cultivation. There was no nM or ravine near, 
whence I could judge of the nature of the substrata, but at no great distance I could 
see the trap appearing precisely as in the bed of the river. I asked the lime-burner 
how be came to discover them ? His account was, that he is in the habit of taking 
small quantities of lime to the neighbouring villages for sale, and in his travels has 
an eye to the geological features of the country as far as limestone is concerned : — 
passing this field some nine or ten months ago he was struck with the very differ- 
ent appearance and color of the stones, — and hence the discovery of these fossil 
shells.” 

The matrix of these shells appears to be indurated clay, and the forms of the 
shells are in most cases replaced with silicious matter ; they resemble, as Dr. Spiis- 
bury suggests, the buccinum and other shells in the Gawelgir range of hills de- 
scribed by Voysey, (Gleanings, vol. i. p. 356’*^.) 

Some specimens of Minerals from Manipur^ Kachar, Kabu, and Assam, 
including fossil wood from the Ningti river-^presented by Captain R. B. 
Pemberton. 

^ We hope ere long to present out readeru with drawings of these shells.— E». 
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■|,—lNDrAN''METEOEOLOG'r.- 

\.---31efeoroIo<jicaI Register kept ai Bijnerey {Northern Moradahad^) % 
B. J. Ravenshazv, Esgy 


m 

At 11) a. m. 

At 4 F., M, 

Remarks. ■; 

Hi 



Bar. 

Tber. 

July 21 

28,86 

86 

' 28,77 ■ 

87 

Rain ni the morning. 

22 

■ 

*■ 

28,75 

87 

1 Fair all day. 

23 

28,85 

88 

28,75 

90 

Ditto, very cloudy at sunset. 

, 24 

28,83 

82 

28,75 

83 

Rain in the morning and more or less all day. 

■ 

28,90 

85 

28,75 

85 

Fair all day. 

'26 

28,83 

83 

28,75 

86* 

Rain in the morning; fair after 11 o’clock.. 

27 

28,78 

85 

28,74 

84 

Wind and rain at noon. 

28 

28,76 

86 

28,74 

37 

.High wind at 10'; cloudy; aii day rain. 

29 

■ 28,75 

86 

28,73 

88 

Cloudy ; all day rain. 

39 

' 28,79 

86 

28,73 

88 

Cloudy ; ail day rain. 

31 ■ 

28,76 

87 

28,74 

87 

Ditto. 

Aug. ' 1 

28,84 

83 

28,74 

84 

Rain : in morning clear. 

2 

28,79 

85 

28,74 

87 

Fair all day. 

3 

28,78 

85 

28,75 

88 

Slight rain at 10 ; clear afterguards. 

4 

28,86 

84 

28,80 

85 

Clear at 10 ; rain morning. 

5 

28,86 

85 

28,76 

84 

Heavy rain at I p. m. 

6 

28,83 

85 

28,76 

■85 

Clear ail day till 4 f. m. slight rain. 

7 ■ 

28,82 

84 

28,74 

85 

Cloudy, 

8 

28,90 

^ 82 

28,83 

S4i 

Thauder storm and very heavy rain in the 
morning ; clear after 10 A. M. 

9 

28,95 

82^ i 

28,85 

84| 

Fair all day, with clouds. 

10 

28,96 

83i 

28,85 

mi 

Fair all day^ ditto. 

11 

28,92 

84^ 

28,83 

m 

Ditto. 

12 

28,85 

83i 

28,75 

85 

Ditto. 

13 

28,80 

8-2| 

28,80 

844 

Light rain in the morning ; fair all day. 

14 

28,86 

81| 

28,80 

84 

Fair all day, with clouds. 

15 


28,80 

83 

Ditto. 

16 

28,90 

82i 

28,80 

844 

Ditto. 

17 

28,86 

84^ 

28,80 

87 

Ditto. 

18 

28,88 

85i 

, , 

Very cloudy in iifternoon. 

19 


28,76 * 

mi 

Fair, with clouds and distant clouds. 

20 

2M5 

82 

28,76 

84i j 

Fair, with clouds. 

21 

28,93 

81 

28,84 

81 

Heavy rain at night, and in morning. 

22 

28,90 

81 1 

28,80 

84 

Fair, with clouds. 

23 

28,86 

84 

25,77 

86 

Ditto. 

24 

28,90 

82 

28,86 

82 

Ditto ; w'est wind. 

26 

28,80 

83 

28,76 

86 

Ditto, 

27 

28,90 

82 

28,87 

80 

Rain at night and afternoon. 

28 

28,96 

80| 

28,88 

83 

Rain in morning ; fair afternoon. 

29 

28,94 

82 

28,84 

86 

Fair. 

30 

28,89 

m 

28,80 

86 

Strong westerly wind ; fair. 

31 

28,86 

82 

. . 

' ■ 

Ditto. 

Sept- i 

28,92 

83 

28,84 

86 : 

Ditto.. ' 


28,97 

85 

28,87 

87 1 

Ditto. 

3 

284)5 

86 

28,92 

87 : 

Wind and rain in the afteraoon. 

4 

28,99 

85 

28,89 

87 ! 

Fair. 

5 

28,93 

85 

28,85 

87 ■ 

Ditto. 

6 

28,92 

84 

28,83 

86 

Ditto. 

7 

* * 

28,78 

88 

Ditto. 

% 

2^90 

83 

28,82 

84 

Ditto. 

9 

28,00 

83 

28,80 

86 

Ditto. 

10^ 

28,91 

S3 

28,84 

86 

Ditto. 

11 


28,90 

84J 

Ditto. 

12 

2^99 

83 

. , 

■ 


13 

■29,00 „ 

mi 

98,93 

86 

Ditto. 
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Meteorological Register kept at Bignore, (Northern Moradahad,) ty E. J. Raven- 
skaw. Esq. (continued.) 



At 10 A. m. .. 1 

At 4 p. xVt. 1 

Bemarks. 


Bar. 

Ther. 



SepiM 

29,00 

.83 

28,95 

87 

Strong west wind in the morning. 

!5 

29,03 

83 

28,97 

87 

Ditto west wind ; fair. 

16 

29,04 

80 

28,96 

87 

Ditto j dittoj cloud of locusts. 

17 

28,96 

83J 

28,88 

87 

Ditto. 

18 

28,96 

84 

28,90 

88 

Fair. 

19 

29,07 

84 

29,03 

86 

Ditto. 

20 

29,13 

83 

29,05 

87 

Ditto, 

22 

29,03 

79 

* # 

* m ' 

Ditto. 

23 

29,10 

82 

29,00 

84 


24 

29,10 

79^ 

29,00 

82 


%' 

29,10 

80 

29,00 

82 

Bain about I p. M. j cloudy evening 

26 

29,10 

79 

29,04 

82 

. Fair. ■ 

27 

29,12 

79 

29,06 

82^ 

Ditto. 

28 

29,16 

81 

29,10 

83 

Ditto. 

29 

29,23 

80i 

29,15 

83 

Ditto. 

30 

29,18 

sr 


• * 


Oct. 1 

29,16 

82 

29,10 

81| 

Cloudy with rain. 

2 

29,15 

79 

29,9 

82' ■ 

Clouds, 

3 

29,16 

81 

29,9 

84 

■ Fair,' 

4 

29,20 

80 

29,9 

SS 

Ditto, 

5 

29,21 

79 

29,10 

84 

Ditto. 

6 

29,20 

81 

29,6 

83 

Ditto. 

7 

29,10 

82 

28,98 

84 

Ditto. 

8 

29,00 

79 

28,97 

85 

Ditto ; Ingh wind, w. 

9 

29,05 

80 

28,99 

85 ' 

Ditto ; ditto. 

10 

29,10 

78 

29,03 

84 

Ditto ; ditto. 

11 

29,10 

76 

29,03 

82 

Ditto. 

12 

29,15 

77 

. • 


High easterly wind. 

13 

29,23 

77 

29,17 

81 

Fair ; no wind. 

14 

29,23 

71 

29,19 

80 

Ditto. 

15 

29,25 

76 

29,20 

80| 

Ditto. 

16 

29,30 

75 

29,20 

80 

Ditto; W. breeze. 

17 

29,34 

73| 

29,23 

78 


IS 

29,30 

74 

29,20 

78 


19 

29,27 

72 

1 » . ■ 

• « 

20 

29,25 

72 

1 

, , 


21 

29,26 

73 

! 29,19 

71 


22 

29,24 


29,18 

, 78 


23 i 

29,19 

1 


•'* . 


24 ’ 

29,16 

72 ' 




25 

• * : ■ 


29,12 

76 


26 

29,24 ■ 

72 

29,20 

71^ 


27 

. • ' 

■ . , 

29,23 

7li 


28 

29,31 

74J 

29,24 

75 


29 

29,36 

75 


• • 


30 

29,35 

74 

• » 



31 

29,24 

73 



Clouds in the evening. 

Nov. 1 

29,24 

74 

• • 

' " ■ • * ■ 

High easterly wind ; clouds. 

2 

29,23 

74 

29,15 

77 

Ditto. 

3 

29,22 

75 

29,15 

77i 

Ditto. 

4 

29,24 

73 

29,16 

75 

Ditto. 

5 


, 

29,22 

75| 


6 

! 29,34 

71 

29,30 

74 


10 



29,20 

75 

Bain in the evening. 

12 

29‘37 

70 

. . 



26 

29.33 

68 

. . 

■■ . 


27 

29 

29,30 

29,32 

68 

69 

' • 

■: • ■■■ 

Cloudy ; wind easterly; light rain. 

30 

29.33 

70 

• 

«« 


N,B.: 

Fever asd ague prevalent from the heginnmg of September to end of October. 
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<u 

"ts 

Barometer. 

Ther. in 
doors. 

Ther. out 
of doors. 

Wind. 

.Wea'ther,';'. 

p> 

\ 

OilA.M. 

4^p.m. 

93A.J1] 

[ 4|rsj 

Mx. 

Min 


Dec.' 









1 

29,76 

29,67 

69 


78,5 

60 

E. ■ 

Clear, blit foggy morniiiff. 

2 

,71 

69 

73 

79 

57 

W. 

Clear, ditto. 

; 3 : 

.74 

,67 

67 

71 

78 

60 

E. 

Clear; thick fogs. 

4 ' 

,80 

,68 

68 

71 

75 

59 

'W. 

Clear, but drizzling rain in the morning. 

5 1 

,78 

,70 

67 

70 

73,5 

57 

w. 

Clear all day. 

6 1 


,73 


68 

73 

57 

w. 

Clear. 

ri 

'..,78 

,69 

66 

68 

74" 

58 

w. 

CIear,with light clouds in the afternoon. 

S:\ 

■ :',72 

■■ 'S 

66 

68 

74 

59 

w. 

Fair, with light floating clouds. 

9- 

■-77 

,70 

66 

69 

75 

61 

N. W. 

Light floating cionds all day. 

W 

,77 

,69 

66 

67 

71,5 

61 - 

tN. W. 

Cloudy all day. 

Rainy morning, fog ; but clear evening. 

11 

.77 

.70 

66 

66 

67,5 

56 

E, 

^ 12,. 

.75 

,66 

64 ^ 

65 

67,5 

53 

W. 

'I'inck fog; clear eyening, with high wind 

13 

,72 

,70 

62 i 

62 

66 

47 

W. 

Clear, with morning fog. 

14 ' 

,75 

,66 

61 

63 1 

67 

53 

E. 

Fog, and clear day. 

16 , 

,71 

,65 

61 

64 i 

70 

53 

E. 

Fog, but flue day. 

16 

.76 

,66 

60 

66 

72,5 

55 

E. 

Clear. 

17 

,80 

,70 

63 

65 

73,5 

55 

E. 

Clear. 

18 

,78 

,68 

1 ,67 

62 

65 

70 

:52 

W. ' 

Clear, 

19 „ 

,64 

61 

63 

68 

50 

w. .! 

Clear. 

20 

,76 

,66 

60 ‘ 

63 

68 

47 

W. : 

Clear, 

21 

,73 

,65 

59 

62 

67 

49 

W. : 

Clear. 

22 

,70 

,61 

60 

63 

68 1 

52 


Clear, but morning fog. 

23 

,61 

,59 

60 

63 

70 ^ 

49 

■W. ; 

Clear. 

24 

,66 

,60 

60^i 

63 

71 

53 

E. 

Clear. 

25 

,67 ■ 

,66 

1'60 ' 

64 

73 

49 

W. 

Clear. 

26 

,70 

,66 

59 

62 

66 

45 i 

W. 

Clear. 

27 

,76 

,68' 

57 ^ 

61 

66 

48 1 

w. ^ 

Clear. 

28 

,79 

,70, 

58 

61 

67 

47 i 

W.^ 1 

Clear. 

29 

,77 

,69: 

58 

61 

67,5 

45,5 1 

w. 

Clear. 

30 

,79 

,72 

57 

60 

65 

42 

w. 

Clear. 

31 

,87 

,78i 

54 

59 i 

62 

41 

w. 

Clear. 

4an. 







1 

29,96 

29,86^ 

55 

57 

6*2,5 

43 

w. 

Clear ; fine frosty. 

2 

,92 

,80 

55 

58 

64 

45 

w. 

! Clear ; frosty. 

3 

.87 

,74 

55 

58 

66,5 

50 

w. 

Clear ; light clouds. 

Rainy morning, and cloudy afterat\on . 

4 

,86 


56 

‘60 

66,5 

48 

E. 

. 5 

,86 

,8i) 

56 i 

60 

71 

49 

E. 

Fine, with light, clouds. 

s 

,91 

,6^5 57 

62 

72 

53 

E. 

Fog, and clear day. 

7 

,90 

>^60 

63 

72 

53 

E. 

Fog, and clear day, and west wind. 

8 

,79 

,71,60 

61 

70 

49 

W. 

Clear. 

9 

,81 

71 

60 

61,5 

69 

52 

W. 

Clear. 

10 

,85 

' iJ59,5 

70 

54 

E. 

Clear. 

11 

• ,80 

,G9|61 

65 

71 

54 

W. 

Clear. 

12 

,66 

.60 61 

65 

73 

53 

W. 

Clear. 

13 

,70 

.60 61 

65 

73 

55 

E. 

Fine, wdth light clouds- 

14 

,68 

,60:62 

65 

73 

51 

W. 

Clear, and strong west w ind. 

16 

,79 

.T’ojeo 

62 

68 

51 

w. 

Rain, and cloudy. 

16 

,66 

,60|60 

m 

72 

54 

W. 

Clear, and strong wind. 

17 

,72 

,6i|60 

62 

67 

49 

E. 

Light clouds all day. 

18 

,73 

.66 ‘59 

63 

70 

50 

w. 

Clear, 

19 

,78 

.74160 

62 

68 

48 

w. 

Clear. 

20 

,83 

7r\59 

61 

68 

47 

w. 

Clear. 

21 

,88 

,80 

58 

61 

67 

47 

w. 

Clear. 

22 

,87 

,78 

58 

61 

68 

48 

w. 

Clear. 

23 

,86 

,77 

58 

61 

69 

48 

w. 

Clear, 

24 

,90 

,80 

59 

61 

69,5 

48 

w. 

Clear, and east wind in afternoon. 

25 

,90 

,80 

57 

62 

70 

53 

E. 

Slight fog, and light cloudy afternoon. 

26 

,90 

,80 

60 

63 

71 

53 

E. 

Clear, with flying clouds. 

27 

,89 

,77 

60 

63 

71 

54 

W. 

Clear. 

28. . 

,90 

>78 

60 

64 

71,5 

51,5 

E. 

Clear, and N. wind in afternoon.. 

29 

,90 

,»Ui61 

64 

73 

55 

E. 

morning, and wind in afternoon. 

30 

31 

,94 

,77 

,70 62 
,67*64 

66 

67,5 

74,5 

76 

56 

58 

E. 

a-E;"* 

Fog and hazyail day, and wind afternoon. 

Clear. 





, 1833 .] 


Miscellaneous, 


Meteorological Rerjisfer at MozufferpUr, Tirhoot, hy T. Dashwood, Esq, 1833. 





Ther. in 

Ther. out 



Barometer. 

doors. 

of doors. 









Wind. 








q: 

:9| 

4^ 

94 

i H 





A. M 

P. M. 

A. M. 

P. M. 

1 

Mx, 

Min. 


Feb. 








'..■i 

29,80 

29,70 

63 

67 

75 

55 

E. 

.2 

,79 

,70 

63 

69 

79 

58 

B, ■ 

3 

,80 

,68 

64 

68 

74 

59 

3S. 

4 

,88 

,71 

64 

66 

74 

58 

a w. 

6 

,67 

.63 

63 

66 

73 

58 

E. 

6 

,60 

,60 

64 

66,5 

71,5 

51 

W. ; 

7 

,63 

,59 

62 

68 

70,5 

53 

W. 

8 


,59 

62 

67 

74 

53 

w. 

9 

,66 

,59 

63 

66 

74 

53 

w. 

10 

,60 

,58 

62,5 

67 

73 

56 

■W.... 

11 

,60 

,58 

64 

65 

70 

55 


32 

,69 

,60 

64 

68 

75,5 

54 

'■ w. ■: 

33 

,70 

,60 

63 

69 

77 

52,5 

W. : ■ 

14 

,70 

,63 

63 

67 

74,5 

62 

w. 

35 i 

,74. 

,61 

63 

66 

72 

51,5 

' w. 

36 

,72 

,63 

62 

66 

72,5 

50,5 

W.:. 

37' 


> ,63 


67 

76 

52 

E. 

38 

' ,7B 

,66 

65 

70 

73 

53,5 

E. 

39 

,84 

,73 

62 

68 

76 

.55 

W. 

20 

,82 

,75 

65 

68 

77 

53 

E. 

21 

,76 

,66 

64 

68 

77,5 

55 

W, 

22 


,63 

65 

69 

78 

60 

W. 

23 

,67 

',60 

67 

71 

80,5 

55 

w. 

24 

,69 

,63 

66 

71 

79 

56 

w. 

25 

■,75 

,66 

66 

70 

79 

56 

w. 

26 

,71 

' ,60 

67 

73 

81 

158 

w. 

27 

,68 

1 ,50 

67 

72 

81 

64 

w... 

28 

73 

1 ,60 

66,5 

72 

80,5 

57 

w. 


Weather. 


Rainy morning, but clear day. 

Clear. 

Cloudy all day and rain in tlie night. 
Cloudy, a rainy morning, fair afternoon. 
Thick fog, and clear and W. wiud in 
Thick fog, and clear day. [afternoon 
Clear, 

Clear, and strong wind, 

Clear,and afternoon cloudy & one show- 
Clear. [er of rain. 

Haziy and cloudy all day. 

Clear with strong wind. 

Clear with violent W. wind. 

Clear with violent W, wind. 

Clear. 

Clear. [of rain at night. 

Hazy morning and clear day,and sliower 
Strong wind and clear day. 

Fair. 

Clear morning and cloudy day. 

Clear morning and cloudy afternoon and 
Clear. [wind inclining to S. W. 

Clear. 

Clear. 

Clear. 

Clear, and strong wind. 

Clear, and strong wind. 

Clean 


2.— Indian Ar-is and Manufactures. 

Glazed Pottery, . 

In an essay, published in the Tramaetkms of the Society of Arts^ by Mr. A. Aikin, 
occur the following speculations on the origin of the art of glazing earthen-ware, 
which he traces to China, and allows no higher a period of antiquity than the thirteenth 
century. That the art however was known in early ages to the Egyptians is proved 
by the frequent discovery of porcelain figures, enamelled or glazed in various colors, 
and it seems curious that this circumstance should not have been noticed by the au- 
thor. Glazed tiles were certainly much used in ornamenting tombs and mosques by 
the Mohammedan conquerors of India, as most of our readers have had oppor- 
tunities of seeing, in the Upper Provinces, and it would be worth while, in illustration 
of Mr. Aikin’s remarks, to ascertain the age of the most conspicuous of 

this nature. 

The ancient Greeks appear to have been wholly unacquainted with the art of 
covering earthen-ware with a vitreous glaze ; at least neither Pliny nor other authors 
say any thing on the subject, nor am I aware that any specimens of glazed ancient 
Greek or Roman potteiy exist. For heating water and other liquids in, metallic 
vessels were generally employed ; and for cold liquids, the natural porousness of 
the ware was corrected by a varnish of wax or resin, which may be seen on all the 
so-called Etruscan vases. 
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¥itreoiis .glazeSj, wlietlier employed, simply -for closing tbe pores ofbaked clay^ 
and tliiis rendering it impermeable to water, or with tbe further intention of con- 
cealing the coarseness and bad colour of the body by a covering of enamel, appear 
to have originated in China ; for the earliest European travellers in that, country 
make mention of temples covered and encrusted by varnished tiles of various 
colours. , ^ 

. The, invasion and conquest of China by Zenghts Khan, In 13 . 12 , was probably 
the event that made known to the rest of Asia and to Europe the art of glazing 
earthen-ware.;. The empire .of Zenghis extended from China across' the Steppes or 
pastoral regions of Asia to the Caucasus, between the Black Sea and the Casp.an, 
and„his son Octai pushed through Russia into Poland and the confines of Ger- 
many. They likewise, in their victorious progress, held hostile or friendly inter- 
course with many of the Mohammedan sovereigns who' possessed the countries to 
the .south and, west of them ; and the wdiole Mohammedan world, though broken 
into Ind.ependeot, and frequently conflicting states, 'was nevertheless pressed into 
close union by tlie crusades, which had hardly yet subsided, and by the now imminent 
danger of Tartar conquest. The Moslems were also at this time not only a war- 
like but an active, ingenious, splendid, andinquisitive people, possessing a language, 
the Arabiq, in a great measxire common to all who professed the faith of Moham- 
med. The similarity of their architecture, in the wide extent of country from the 
Ganges to Gibraltar, shews not only a coincidence of feeling but a community of 
intercourse. It appears therefore to me by no means improbable, that an invention, 
which was largely and generally applied to decorative purposes in Mohammedan 
architecture, should have travelled in a few years from the confines of China to 
Spain. ' , 

Thepalace of the Moorish kings at Granada, called was built in 1280, 

and many of the rooms are represented as ornamented by lacquered tiles. The 
tomb of Sultan Mahommed Khoda-Bendeh, at Sulihiieki in Persia, was also 
built in the thirteenth centmy : and of this the cupola and minarets are still in 
many parts covered with a green lacquered the, and the great architrave is formed 
of a dark-hhie one. 

111 1475 was built the painted in the now ruined city of Gam\ in India ; 

it derived its name from the profusion of glazed tiles with which it was ornament- 
ed ; specimens of which are preserved in the East-India Museum. 

The mother of Shah Abbas, about 1550, built a caravanserai at Mayary near 
IsfaMuy the front gate of which is inlaid with green tiles : and at present the domes 
of the mosques of that city are covered with green and blue tiles. 

Marco Polo, the Venetian, visited in 1270 the Court of Kublax Khan, the 
grandson of Zenghis, and remained in the employ of that sovereign for several 
yeip-s ; at the same time, merchants from many of the commercial cities of Italy 
were travelling for the purpose of trade, in most of the countries between Syria and 
India. B}” some. of these the art of covering baked earthen-ware with an opaque 
vitreous glaze might be imported into Italy ; and Florence and its territoiy soon 
became celebrated for tlie fine works executed on plates of this ware, which met 
with a ready sale tliroughout Europe, The name given in France to these works 
WB&faieiice^ supposed to have been derived from FheJijsr/sr, a village near Florence, or 
perhaps the word is a mere corruption of Firenze, the Italian name of that city, 
Tiraboschi mentions one “ Luca della Robbia, a Florentine, born in 1388, 
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who appears to haye Been the first who made figures of terra cotta and covered 
them with a varnish, to preserve them from the injuries of time and weather. He 
also adorned flat surfaces of terra cotta with various colours, and painted figures 
on them, by which he rendered himself so famous that he received orders for them 
from all parts of Europe.' ' 

However eaidy the introduction of the art of glazing tiles in India may have 
been, it is certain that as regards vessels for holding liquors, it was little used, or at 
least that it has since become obsolete. Enamelling with various glazes on metal 
is still practised with great success up the country, but to common cheap pottery 
this branch of the art would be inapplicable. We have seen in Dr. Wise’s De- 
scription of the Hooghly Ice Manufacture (voL ii. page 80), that the cheap earthen 
dishes are only rendered impervious to water by smearing their interior with grease, 
or wax, as was customary in Spain and Italyi in olden times, and is even so in the pre- 
sent day. The clay of which the common earthen- ware is made in Bengal is of so 
fusible a nature that it would not stand the heat necessary for the application of 
what is called stone -glaze, made by the vapours of salt at an intense heat, and 
metallic glazes are too expensive for so cheap a commodity ; still there are many 
cases in which it is most desirable to teach the native potters how to perform this 
useful process, and we therefore extract Mr. Aikin’s short account of the various 
methods of glazing now in use in England. The Khari mattl or porcelain clay of 
the Rajmahl and Vindya hills has been applied to the manufacture of stone-ware 
bottles for soda-; water, by Dr. J. Jeffreys, at with perfect success ; and 

this, being infusible, is capable of receiving the salt glaze, as described below, of 
the Vauxhali manufacture. 

“ I shall now proceed to give a brief account of the manufacture of the common 
red pottery ware as practised in the neighbourhood of London, and in various 
other parts of the kingdom ; for the principal particulars of which, as well as for 
the specimens in illustration of it, I am indebted to Mr. Jones, of Lambeth. The 
material is a yellowish brown clay, from Deptford, there being no other near 
London on which the glaze will spread with the equality that is required. In ge- 
neral the clay is used without any addition ; but such parcels as are too fat or 
tenacious are brought to a proper state by mixture with loam. The clay is watered 
and turned, but not being an alluvial clay, contains no stones, and therefore, does 
not require to be washed over. It is finally passed through the pug-mill in order 
to temper it. The required form of a pot or pan, or any other article, is given to 
it on the wheel, and the ware is dried under cover till it has acquired a consider- 
able solidity. The glaze is then put on in the state of cream, by means of a brush, 
care being taken to cover the whole surface as evenly as possible ; for small articles 
such as pipkins, that are glazed only internally, a little of the cream is poured in 
and then poured out again, a sufficient quantity of the glaze adhering to the sur- 
tace of the ware. 

« The materials of the glaze are galena, commonly called potter’s lead-ore, ground 
to an impalpable powder, and then mixed with clay diffused in water, technically 
called slip. This glaze is transparent, and of a pale yellow colour, and consequent- 
ly shews through it the colour of the ware ; if a black opaque glaze is required, one 
part of common manganese is added to nine parts of galena. After the glaze is 
laid on, the ware is again dried, and is then piled in the kiln in order to be burnt or 
fired. For the first twenty-four hours a very low heat is applied, in order to drive 
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Miirtlie moisture out of tlie ware ; it is then' exposed for twenty-four hours more to 
a heat as high as it can bear without fusion, which has the . effect.: of baking the 
clay., of driving, off the sulphiir from the iead-ore, and of causing the oxide, of dead 
to form a frit or imperfect glass with the clay, the other ingredient of the glaze. 
The fire is now fed with havin-wood instead of coal, hy which the heat is increased, 
the furnace is filled with flame, and the frit being converted into a perfect glass, 
flows uniformly over the surface of the ware. The fire is then allowed to go out, 
and when the furnace has become cool, the contents are removed. If the air has 
been still during the burning, and due care has been observed, the articles in every 
part of the kiln will be properly baked; but a high wind always renders the heat 
very unequal, so that the ware in the windward part of the kiln will not be baked 
enough, while that in the leeward part will be over-burnt and run to a slag. 

*^ A11 articles ofearthen-'ware which after being baked are opaque, are more or less 
porous ; and if a heat somewhat approaching to their point of fusion, so as to ren» 
der them slightly translucent, cannot safely he applied, it is evident that such w^are 
is not very proper for vessels employed in cookery, and for several other purposes, 
from the difficulty of keeping them clean, and from their liability to crack when set 
on the fire in a damp state. In England, we endeavour to obviate this imperfection 
by means of a thick vitreous glaze; but as the ware itself is very fusible, the glaze 
must be still more so ; and as oxide of lead forms the cheapest and most fusible 
glaze, this accordingly is the material universally employed by us. But there is a 
very serious objection to the use of this glaze, namely, that it is soluble in vinegar, 
In the juice of most fruits, especially when hot, and also in boiling flit ; the conse- 
quence of which is, that the food of the lower classes, by whom alone cooking 
vessels of glazed red- ware are employed, is often contaminated with lead, so as seri- 
ously to impair their health by occasioning colics, and the other usual effects of lead 
poison. Possibly borax, winch is now a cheap article and is very fusible, might be 
made to supersede the use of lead ; if not, the only way of avoiding this very seri- 
ous hazard to health, will be the use of more refractory day, which, consequently, 
would allow the employment of a less fusible glaze free from lead. This has been 
clone by Mr. Meigh, a potter in Staffordshire, to whom the Society awarded a me- 
dal for his invention ; the ware produced by him is far superior to that in common 
use, and well deserves the encouragement of the public, A species of ware, some- 
what superior to our common red-w'are, is made at Lambeth, of Maidstone day, 
being of a paler colour and a more compact texture than the latter, but does not 
take a uniform covering by the common glaze for red-ware ; it is therefore chiefly 
used for purposes which admit its employment in an unglazed state, or in situations 
where the imperfection of the glaze is not perceived, as in ornamented chimney-pots, 
gas-consumers, &c. 

A more perfect, and indeed very excellent species of earthen-ware, is that called 
stone-ware, originally introduced from Holland, and now made in several parts of 
the kingdom, and especially at Lambeth. To one of the principal manufacturers of 
this ware, Mr. Wisker, I am indebted for the following particulars : 

The materials are, pipe-clay from Dorsetshire and Devonshire, calcined and 
ground flint from Staffordshire, and sand from Woolwich and Chariton, 

The clay is pulverized and sifted dry, andjs either used alone, when an article of 
great compactness is required, as soda-water bottles, or is mixed with sand to 
diminish its contraction in the fire. For retorts and other large vessels, instead of 
sand, the refuse stone- ware, ground to a fine powder, is used. For the finer arti- 
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cles, such as figured jugs, ground flint is employed in place of sand. The com- 
position is Brought By the addition of water, to the state of mortar, and is then 
tempered in the pug-mill. Allround articles are made on the horizontal wheel; 
and those of great size, i. e. of a greater capacity than two gallons, are at first of 
extraordinary thickness below to support the upper part ; wdien they come off the 
wheel they are dried, and then put on the wheel again, and shaved down to a pro- 
per thickness. For oval, and other figures not circular, as pans for salting hams 
in, the clay is formed in a mould to the required shape. The drying, especially of 
large articles, must he very carefully performed; and as, from custom, the tops or 
bottoms of jars and various other vessels made of this ware, are required to be of 
a deeper brown than the natural colour of the materials, they are dipped in a mix- 
ture of red-ochre and clay slip. When perfectly dry they are piled in the furnace, 
bits of well-sanded clay being put between each piece to prevent them from adher- 
ing. A slow fire is kept up for twelve to twenty-four hours, according to the 
thickness of the ware, capable of bringing it just to a low red heat. The fire is 
then to he raised till the flame and the ware are of the same colour, and is so to 
be continued for several hours. At thiS' time the glaze is added, which is done 
by pouring down the holes in the top of the kiln, twenty or thirty in number, 
ladiesful of common salt. This, being volatilized by the intense heat of the inte- 
rior, attaches itself to the outer surface of the ware ; here it is decomposed, the 
muriatic acid flying off, and the soda remaining behind in union with the earth, 
with which it forms a very thin, but, on the whole, a perfect glaze ; at least quite 
sufficient, with the compactness of the ware, to render it completely proof against 
the percolation, not only of watei’, but of the strongest acids. So perfect, indeed, 
is the texture of the best ware now made, that it has of late been very largely used 
in the construction of distillatory vessels for manufacturing chemists, instead of 
green glass, as being more durable and also cheaper. Pickling jars, and many 
other vessels in which acid substances for food or condiment are kept, as also 
those earthen vessels in which great strength is required, are best made of stone- 
ware, Vauxhall is the chief seat of this manufacture. There are now about 
eight houses engaged in this fabric, most of which are very actively employed, as 
the use of it is considerably on the increase,” 

In the porcelain of China, so justly celebrated for its beauty and excellence, the 
glaze is produced by a wash of clay of a kind more fusible than that of the body 
of the ware. 

Three materials are known to he employed in this manufacture. 1. Petuntse, which 
is quarried from certain rocks and contains shining particles ; (mica }) the lumps of 
this day are broken up and ground In iron mortars, then lixiviated, and the creamy 
matter only used. Mr. Aikiii supposes it to be a compact felspar; perhaps it may 
be a decomposing granite, from which the felspar is thus coarsely separated. 2. 
Kaolin, true porcelain clay, or decomposed felspar found in lumps in the clefts of 
mountains, covered with a reddish earth (just as it occurs in India). It is prepared 
for use like petuntse. 3. Hoachi, which has a soapy feel, and is either steatite 
soapstone, or agalmatolite. It is also prepared in the same way, but is whiter, more 
transparent, and is used only for the more expensive wares. 

For the finest porcelain, four parts of hoachi are added to one of petuntse. Some- 
times the body is made of kaolin, dipped when dry into the cream of hoache, which 
gives a white coat. Hoaehi is also laid on with a pencil on the parts intended to 
have an ivory-white colour. 
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, Tlie white semi-transparent .glaze is thus, prepared. ..The whitest with 

green spots is pulverized and washed over.; to,, 100 parts of the cream thus obtained 
i,s added one part of cke-kao (.burnt alura) previously pulverized. A caustic ley is 
also prepared into wliic.h che-km is stirred,. and, the cream thus produced is collect- 
ed. The two creams are mixed together in the proportion of ten measures of the 
former to one of th,a latter, and this composition, washed over the diy, unbaked 
ware, gives it, its whiteness. and lustre. A brown glaze is made of common ,ye.!Iow 
clay added to the above. The Chinese porcelain is never brought to the state of 
biscuit, by a prior baking, before it is glazed. 

“The flux used with colours laid on the glaze is made of one part calcined 
quartz and two' parts ceruse. Red 'Is given by peroxide of iron,' and a finer red , 
by copper, but the process is not known. The enamel colours are brought to a 
proper consistence by a solution of glue, except those containing ceru.se, which can, 
oiil}’' be tempered with water A’* 

3 . — Phemmenmi of the Jajmnese Mirror. 

.The Philosophical Magazine of,. 'Dec. 1832 contains , Sir D. 'Brewster’s explana- 
tion of the magical etfect of the mirror, of which a notice was published by myself 
in vol. I, p. 242. 

Sir David had only received a written description from Mr. G, Swiiiton, and 
therefore it was hardly fair to expect him to give a categorical reply to that gen- 
tleman’s question, “how are these strange effects produced After alluding 
however to Mr. Swinton’s conjecture that the i'jhenoinena may originate in a differ- 
ence of density in difterent parts of the metal, occasioned by the stamping of the 
figures on the back, -which, if metals were absolutely opaque, and if the lights they 
refiect never entered their substance, would, he says, be the only possible way in 
which the stamped figures could be reflected, — the learned Doctor proceeds to offer 
his own theory. 

“ I believe, however, on the authority of the phenomena of elliptical polarization, 
that in silver nearly one-half of the reflected light has entered the metal, and in 
other metals a less portion. So that we may consider the surface of every metal 
as transparent to a certain depth, a fact which is also proved by the transparency 
of gold and silver leaf. Now this thin film having its parts of variable density, in 
consequence of the stamping of the figure, might reproduce the figure by reflection. 
It is well known that silver polished by hammering acts diflerently upon light from 
silver that has received a specular polish; and I have elsewheref expressed the 
opinion that a parabolic reflector of silvered copper, polished by hammering, will 
from the difference of density of ditferent parts of the reflecting fiini, produce at 
the distance of many miles a perceptible scattering of the reflected rays, similar 
to what takes place in a transparent fluid or solid, of gaseous medium, I am 
satisfied, however, that at the distance of a few inches from the Chinese mirror, 
this evanescent effect will be altogether imperceptible, and that we must seek for 
another cause of the phenomenon under consideration. 

“ Some years ago I had occasion to observe the light of the sun reflected upon paper 
from a new and highly polished gilt button, and I made a chawing at the time of the 
figure, which appeared in the spectrum. It consisted of radiations exactly like the 
spokes of a carriage wheel, the radiations being sixteen in number, and a little con- 
fused in the centre opposite the eye of the button. On the back of this button several 
words were deeply stamped, but these words did not appear in the reflected image, 

^ Soc. Arts and Repository of Ittventiona, f Ed. Trans. . vol. xi, p. 47'. 
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I have since examined several varieties of such buttons, and I find that they almost 
all c*ive either radiations or great numbers of narrow concentric rings, (and some- 
times both,) whose centre is the centre of the button, and the smallest one of which 
is always like a dimple in the centre. 

Upon examiningthe surface of these buttons in the sun’s light, and at the edge 
of a shadow*, I have invariably been able to see the same rings excavated in the 
polished face that appeared in the luminous image, which it reflected. They obvi- 
ously arise from the button being finished in a turning lathe, and the rings are 
produced by the action of the polishing powder, or probably in some cases they 
may be the grooves of the turning tool, which have not been obliterated by the 
siibsequent processest* 

“ These facts will, I presume, furnish us with the secret of the Chinese mlrror- 
Like all other conjurors, the artist has contrived to make the observer deceive hiin- 
self. The stamped figures on the back are used for this purpose. The spectrum in 
the luminous area is not an image of the figures on the baeJe, The figures are a 
copy of the picture which the artist has drawn on the face of the mirror, and so 
concealed by polishing that it is invisible in ordinary lights,and can be ))rought out 
only in the sun’s rays. 

Let it be required, for example, to prochice the dragon descrihed by Mr. Swinton 
a,s exhibited on one of these Chinese mirrors. When the surface of the mirror is 
ready for polishing, the figure of the dragon may be delineated upon it in extremely 
sliidlow lines, or it may he eaten out by an acid much diluted, so as to remove the 
smallest possible portion of the metal. 

“ The surfiice must then be highly polished, not upon pitch, like glass and specula, 
because this would polish away the figure, but upon cloth, in the way that leases 
are sometimes polished. In this way the sunk part of the hollow lines will be as 
highly polished as the rest, and the figure will only be visible in very strong lights, 
by reflecting the sun’s rays from the metallic surface. When the space occupied by 
the figure is covered by lines or by etching, the figure will appear m shade on the 
w^all, and vice vers^.” 

In spite of the overwhelmingauthority opposed to me, I feel reluctant to give up 
the tlieoiy I ventured to advance, in explanation of the anomaly in question, and I 
am emboldened to maintain it by the simple fact, that Sir David had not yet seen the 
mirror : indeed in this respect we stand unequal ground the mirror was gone from 
Calcutta before I had attempted to solve its nature ; it had not arrived when Dr. 
Brewster offered his ingenious theory, The best arguments which I can advance in 
favor of my own are— 1, that the mirror underwent several rude processes of polish- 
ing in Calcutta, so much so, that most of its sihered surface was worn off, and yet 
its reflective faculties were unimpaired. 2, no signs of engraving were observed on 
the surface, under the strongest horizontally reflected light, which ought to have 
shewn its presence as explained, by Sir David. 

Dr. Brewster’s theory cannot fail however to win converts : it would be pre- 
sumption in me to go farther in opposing it, than to request a suspension of judg- 
ment until the mirror shall have arrived in England ; meanwhile its magicHl powers 
must continue, as he says, “ to perplex the philosophers of our eastern metropolis 1” 

^ By this method the figure in the Chinese mirror could be rendered visible beneath 
its polish^ 

f “ In polished steel buttons the reflected light is crowded with lines running at right 
angles, indicating the cross strokes by which they have been ground and polished.’* 
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The great aboriginal stock of the inhabitants of these mountains,, 
east of the river Kdli, or in Ndpdl, is Mongol The fact is inscribed, 
in characters so plain, upon their faces, forms, and languages, that we 
may well dispense with the superfluous and vain attempt to trace it 
historically in the meagre chronicles of barbarians. 

But from the 12th century downwards, the tide of Mussulman con- 
quest and bigotry continued to sweep multitudes of the Brahmm of 
the plains from Hindustan into the proximate hills, which now cbm-' 
pose the western territories of the kingdom of N^it There the 
Brahmans soon located themselves. They found the natives illiterate, 
and without faith, but fierce and proud. 

Their abject was to make them converts to Hmddism, and so to 
confirm the fleeting influence derived from their learning and politeness. 
They saw that the barbarians had vacant minds, ready to receive their 
floctrines, but spirits not apt to stoop to degradation ; and they acted 
accordingly. To the earliest and most distinguished of their converts they 
communicated, in defiance of the creed they taught, the lofty rank and 
honors of the Kshairiya order. But the BraAmujic had sensual passions 
to gratify, as well as ambition. They found the native females — even 
the most distinguished — nothing loath; but still of a temper, like ^mt 
of the males, prompt to repel indignities. Thesie females would, in- 
deed, welcome the polished Brahmans to their embraces : but their 
“mu#t;uot he^*. stigmatised as ' of 

Brahmm mA a on the contrary, be^ raised to eminence 
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in tlie new order of things introdnced by their fathers. To this pro- 
geny also, then, the Brahmans^ in still greater defiance of their creed, 
communicated the rank of the second order of Hinduism ; and from 
these two roots, mainly, sprung the now numerous, predominant, and 
extensively ramified, tribe of the Khds — originally the name of a 
small clan of creedless barbarians, now the proud title of the Ksha^ 
triga, or military order of the kingdom of NdpdL Tlie ofispring of 
origitial Khds feniales and of Brahmans, with the honors and rank of the 
second order of Hinduism, got the patronymic titles of the first order ; 
and hence the key to the anomalous nomenclature of so many stirpes 
of the military tribes of Ndpdl is to be sought in the nomenclature of 
the sacred order. It may he added, as remarkably illustrative of the 
lofty spirit of the Parhaitiahs, that, in spite of the yearly increasing 
sway of Hinduism in Nepal, and of the various attempts of the Brah-^ 
mans in high office, to procure the abolition of a custom so radically 
opposed to the creed both parties now profess, the Khds still insist 
that the fruit of commerce (marriage is out of the question) between 
their females and males of the sacred order shall be ranked as Ksha^ 
tnyas, wear the thread, and assume the patronymic title. 

The original Khds, thus favored by it, became soon and entirely de- 
voted to the Brahmcmical system* ** TOe process of Islam below daily 
poured fresh refugees among them. 

They availed themselves of the superior knowledge of the strangers 
to subdue the neighbouring tribes of aborigines, were successful beyond 
’their hopes, and, in such a c-areer continued for ages, gradually merged 
the greater part of their own habits, idesfe, and language (but not phy- 
' siognomy) in those of the Hindus. 

The Khds language became a corrupt dialect of Hindi, retaining not 
many palpable traces (except to curious eyes) of primitive barbarism^ 

The Ektharidhs are the descendants more or less pure of Rdjpdts 
and other Kshatriyas of the plains, who sought refuge in these moun- 
tains from the Moslem, or, merely military service- as adventurers. 
With fewer aims of policy and readier mea^ in their bright swords of 
requiting the protection afforded them thto^bad the Brahmans^ they 

* That is, they agreed to put away their old gods, and to take the new ; to have 
Brahmam for s and not to kill the cow i for the rest, they made and still 

make sufficiently lightly of the ceremonial law in whatever respects food and sexu- 
al gratification. Their active habits and vigorous character could not brook the 
restraints of the ritual law ; and they had the example of licentious Brahmans to 
warrant theirheglect of it. The few prejudices of the Khds are useful rather 
inasnirwh as they lavotir sohri^.imd oieanliness. 1 
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had less motive to mix their proud blood with that of the vile abori-’ 
pnes than the Brahmans felt the impulse of, and they did mix it less. 
Hence, to this hour, they claim a vague superiority over tl^e K^, 
notwithstanding that the pressure of the great tide of events around 
them has, long since, confounded the -two races in all essentials. Those 
among the KsJmtriyas of the plains, who were more lax. and allied 
themselves with the Khas females in concubinage, were permitted to ’ 
give to their children, so begotten, the patronymic title only, not the 
rank. But their children again, if they married for two generations 
into the Khas, became pure Khds, or, real Kshatriyas in point of pri, 
vilege and rank, though no longer so in name ! They were Kha^, not 
Kshatriyas : and yet they bore the proud cognomina of the martial 
order of the Hind&s, and were, in the land of their nativity, entitled 
to every prerogative which Kshatriya birth copfers in Hinddstan / 

Such is the third and less fruitful root of the Khds race. 

The Ehthariahs speak the Khds language, and they speak no other. 

The Thfkuris differ from the Ehthariahs only by the accidental 
circumstance of their lineage being royal. At some former period, m< 1 
in some little state or other, their progenitors were princes. 

The SaM are the present royal family. 

The remaining military tribes of the Parbattiahs are the Magar 
and Gdrllng, who now supply the greater numbers of the soldiers of 
this state. 

From lending themselves less early and heartily tq Brahmmicul 
influence than the Khds they have retained, in vivid freshness, tjieir 
original languages, physiognomy, and, ip a less degree, habits. 

To their own untaught ears their languages differ entirely the one 
from the other, but, in very truth, pnly as remote dialects of one great 
tongue, the type of which is the language of Tibet. Their p%si^gno- 
mies, too, have peculiarities proper to each, but with the general 
muk caste aud character in both. The G^crdngs are les§ generally and 
more recently redeemed from Ldmdism and prin:^itive ipipurity fhap the 


Bat, though both Qurtings and Magurs still maintain their pwn 
vernacular tongues, Tartar faces, and careless manners, yet, what with 
military service for several generations, npder the predominant Khds, 
and what with the commerce of Khds males with their females*, they 

* Here, as in tbe cases of the Brahman and and Kskafriya apd KMs, there 
can be no marriage. The offspring of a with f l^agarin or Gurdngni is a 
t^ular Khds and real Magar or Guring, Thp , descendants fall 4nto the rank of 

their mothers, and retain only the gat|‘C)inyi|3iiC(. . 's- 
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have acquired the Khds language, though not to the oblivion of their 
own; and the Khds habits and sentiments, but with sundry reserva- 
tions in favor of pristine liberty.- -As they have, however, with such 
grace as they could muster, submitted themselves to the ceremonial 
law of purity, and to Brahman supremacy, they have been adopted as 
Mindis. But partly owing to the licenses above glanced at, and 
partly by reason of the necessity of distinctions of caste to Hinddism^ 
they have been denied the thread, and constituted a doubtful order 
below it, and yet not Vaisya nor Budra, but a something superior to 
both the latter, what, I fancy, it might puzzle the Bhktns to explain 
on principles. . . " ■ - - ■ ' ^ 

The Brahmans of Ndpdl are much less generally addicted to arms 
than those of the plains ; and they do not therefore properly belong to 
our present subject. The enumeration of the Brahmans is neverthe- 
less necessary, as serving to elucidate the lineage and connexions of the 
military tribes, and especially of the Khds, 

The martial classes oi N^pdl are, then, the Khds, Magar, and 
Gurdngi each comprising a very numerous clan or race, variously rami- 
fied and subdivided in the manner exhibited in the following tabular 
statement. 

The original seat of the Khds is ordinarily said to be Gorkhd, be- 
cause it was thence immediately that they issued, 70 years ago, under 
the guidance of Prithvi Narayan, to acquire the fame and dominion 
achieved by him and his successors of the Gorkhdli dynasty. 

But the Khds were long previously to the age of Prithvi Narayan 
extensively spread over the whole of the ChonUsya ; and they are now 
found in every part of the existing kingdom of N^dL The Khds are 
rather more devoted to the house oi Gorkhd, as well as more liable to 
Brahmanical ^repxidces than the Magars or Gdrdngs', and, on both 
accounts, are somewhat less desirable as soldiers for our service than 
the latter tribes. I say somewhat, because it is a mere question of 
degree ; the Khds having, certainly, no religious prejudices, nor pro- 
bably any national partialities, which would prevent their making 
excellent and faithful servants in arms ; and they possess pre-eminent- 
ly that masculine energy of character and love of enterprize which 
distinguish so advantageously all the military races oi NdpdL The 
original seat of the Magars is the Bara Mangrdnth, or Satahung, 
Paymg, BMrkot, Dhor, Garahmg^ Bising, Ghiring, Gulmi, Argka^ 
KMcM, Mudkot, and Isma ; in other words, most of the central and 
lower parts of the mountains between the Bh&t and Marsydndi^ rivers. 

^ The Marichanydi of our maps. 
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The attachment of the Magars to the house of Gorlikd is but recent, 
and of BO extraordinary or intimate nature. Stili less so is that of 
the Giirtings^ whose native seats occupy a line of country parallel to 
that of the Magars, to the north of it, and extending to the snows in 
that direction. Modem events have spread the Magars and Guriings 
over most part of the present kingdom of NdpdL The Gurdngs and 
Magars are, in the main, Hindds, only because it is the fashion ; and 
the Hinduism of the Khds, in all practical and soldierly respects, is 
free of disqualifying punctilio. 

These highland soldiers, who despatch their meal in half an hour, and 
satisfy the ceremonial law by merely washing their hands and face, and 
taking off their turbans before cooking, laugh at the pharisaical rigor 
of our sipdhis, who must bathe from head to foot, and make pdja, 
ere they begin to dress their dinner, must eat nearly naked in the 
coldest weather, and cannot be in marching trim again in less than 
three hours. 

In war, the former readily carry several days provisions on their 
backs : the latter would deem such an act intolerably degrading. The 
former see in foreign service nothing but the prospect of glory and 
spoil: the latter can discover in it nothing hut pollution and peril 
from unclean men and terrible wizards, goblins, and evil spirits. In 
masses, the former have all that indomitable confidence, each in all, 
which grows out of national integrity and success : the latter can have 
no idea of this sentiment, which maintains the union and resolution of 
multitudes in peril, better than all other human bonds whatever. 

I calculate that there are at this time in Nipal no less than 30,000 
JDakhriahs, or soldiers off the roll by rotation, belonging to the above 
three tribes. I am not sure that there exists any insuperable obstacle - 
to our obtaining, in one form or other, the services of a large body of 
these men ; and such are their energy of character, love of enterprise 
and freedom from the shackles of caste, that I am well assured their 
services, if obtained, would soon come to be most highly prized. 

In my humble opinion they are by far the best soldiers in India ; 
and if they were made participators of our renown in arms, I conceive 
that their gallant spirit and unadulterated military habits might be 
relied on for fidelity ; and that our good and regular pay and noble 
pension establishment would serve to counterpoise the influence of 
nationality, especially in the Magars and Gdrdngs. 

The following table exhibits a classified view of the Brahmanical and 
Military tribes, with their various subdivisions. 


Qrigin and af the 


Tabular View of the Tribes. 

\ ■ Beabmahs* ' ; 


AijM. , , 

Kupakh^tl. 

Osti. 

Bhorari. 

..Pondyal 

KhativAra. 

Utkolli. 

JBbArtyAl, 

Khanal. 

Bhakal. 

Kandariah. 

Fanerii. 

Regmi. 

AdhikAri. . 

Ghart mAL 

BoityAL 

Bliattrai. 

' Beoja. 

GhartyAI. 

SigdhyAI. 

KirMa. , 

. , , Rukai. . 

NivapaQya. 

Barai. 

Acli^rya. 

Sywal. 

Temrakoti. 

Gotamya. 

Bhatt 

RiJAL ^ 

Uphaltopi. 

Ghorasaini. 

Sapan kotya. 

Bhdngyal. 

Parijai Kavala. 

Hisyal. 

Maliaraslitra. 

'■ lioiyal. 

Homya GAk 

Gbalisya. 

SCoirala. 

Botiyal. 

Champa GAi. 

Bhdngana. 

Pakonyal. 

KandyAl. 

Giira Gai, 

Bharari. 

SattyM. 

KatyAL 

Suberi. 

BAgalya. 

BokaL , 

Bangal. 

Pandit. 

DttiAl. 

Xfamsal. 

SiogyAl. 

Teva panya. 

Paraioli. 

Biraai. 

Bikral. 

Timil Sina. 

Bajgai. 

Bevakotya. 

UkniyaL 

KApbalya. 

Satola. 

I^arbatya Vasli. 

BhattwM. 

Gaithonla. 

Glmrcholi. 

Farbatya Misr. 

Oajniyal. 

Gairaha Fipli. 

Kelathoni. 

BavM. 

Chavala GAi. 

Ghimirya. 

Gilal. 

ICoikyM, 

"Vasta Gai. 

SimkbAra. 

Lahoni. 

Nepalya. 

Banjara. 

PhuawAl. 

Muthbari. 

Barai. 

Bagi. 

Chamka saini. 


Fokaryab 

SAti. 

Pvlra saini. 




Khas. 



Subdivision 

of the Khds, called Thd^pa, 

Bagyal. 

Gagliya. 

Powar. 

Khapotari. 

TakaryAl. 

SuyaL 

Ghimirya. ‘ 

Parajuli. 

Falami. 

MaharAji. 

Khulal. 

Beoja. 

CJa^^r. 

Lamichanya. 

SonyAl. 



2nd, Subdivision of the Khds, called Bishnydf. 

KliiilaL 

Khaputari. 

SripAb*. 

Powar. 


Zrd. Subdivision, ccdled Bhanddri, 


Kaghubansi. 

Bama. 

Sijapati, 



Ath, Subdivision, called Kdrhi, 


putar. 

Bama. 

Mundala. 

KMIAI. 


htk. Subdivision, called Khanghd, 


Powar. 

Mabaraji. 

Partyal, 

JChaputari. 

BakanggL 

LAmichanya. 

KhulAl. 

PalpAli, 

fCaiikotya. 





6th. Subdivision, qr .^dhiharL 


Thumi. 

Tbarirai 

Pokriyal. 

Masia,}i. 

Bhami. 

Rhadhsena. 

Thakuri. 



7tk. Subdivision, or Biskt. 


KAHkotya. 

Powar. 




^ %tk. Subdivision, or Kunwdr* 


BagAlya. 

ICimlAL 

Khangka. 

Aiijal,. 


9th. Subdivision, or Bdniah{ 


PS^Ija^V 
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lOth, Suhdwision^ or Bank 


Sijapati, 

Pow4r. 




nth. 

Subdivision, or iQtharti* 


Kalikotya. 

Sijapati. 




12^//. 

Subdivision, or Kkattri, 


Pande. 

Khul41. 

Ldmlchdnya. 

Aij4L 

Tewari. 

Suveri. 

Bhakal. 

Sdpkotya^ 

Paiith. 

P 0174 L 

Pbanyai. 


Adbikarl. 

Sakhtyal. 

B«r41. 



True Khas not yet classified. 


DboBgyal, 

Siial. 

Satouya. 

Rdpakk4ti, 

Ijoydi: , 

Cliouvala G4i. Pars4i. 

Kbatiwata, 

Laiosal. 

Am Gai. 

Chalat4m. 

Bbatt R4i. 

K.h«kriyal, 

BajG4i. 

Kilatboni. 

Neopdnya. 

Daugal. 

SatyaGai. 

Mori Bhos. 

Dah41. 

Sikhmiyal. 

Devakota. 

Alphdltopi. 

S6ti. 

BhiryM. 

Garhtola. 

Parijai Kawala. 

Osti. 

Po 111741 . 

Sedra. 

Bamankotya. 

Bhatt Ojha. 

-^Bikral 

Balya. 

Tew4ri. 

Kadariali. 

Kanh41. 

Gilal, 

Porseni. 

Kala Khattri. 

Batyal. 

Chomal, 

Honiya G4i. 

Bbangaaa. 

GawjaL 

Regmi. 

1'urarakot. 

Pungyal. 


Ektharya, or insulated tribes rankmg with Khds. 

Burathoki. 

Ciiohan. 

Boliara. 

Kutal. 

Raya. 

Boghati. 

Chiloti. 

Bikshit. 

Eavat. 

Khatit. 

Daiigi. 

Pandit. 

KatwM. 

S4van. 

Raimanjhi. 

Parsai. 

KMti. 

Mahat. 

Bhokhandi. 

Choklml 

MagkatL 

Barwal. 

Bhusal. 

Chohara,' 




Burrah. 


Thakuri, or Royal lineages^, ranking with Khds. 

Sabi. 

Shigh. 

Cband. 

Jiva. 

Malk* 

Mann. 

Bainal. 

Rakhsya* 

Seiia. 

Choliaii. 

RuckiL 




Ma0ARS. 



I . — Subdivision of the Mafars, called Rand. 

Bkasal. 

Gy4ng'mi. 

By4ngn4si. 

KydpcMki 

Aslami 

Pul^mi. 

PhyiiiyMi. 

Barra Lain^ 

Yali4yo* 

G4cba. 

■ 'Ii4mkk4Aya. 

M4ski. 

■ 

Pusal. 

Gnadharma. 

Cbarmi. 

Arghounk. 

Th4da. 

Ddtt. 



W.-Suhdivision of Magars, called Thdpa. 

Oranjd. 

Chumi. 

KelL 

Bar4ya. 

Namjali. 

Ldngeii. 

Jfhdngdi. 

M4ski. 

•Barrliiai. 

Sunari. 

T4ngdi. 

Pkytydli. 

Marsydttgdi. 

Chitouriah. 

Jh4ri 

Arghounlf. 

Gel4ng. 

Sinjali. 

S4r«. 

Rijdi. 


TLL— Subdivision of Magars^ called Alay a. 

Y angmi. 

Sarangi. 

Pdug, 

LamjM. 

Surya Vansi 

Odnda. 

Srip4li 

Sayal. 

Eb41i. 


' S^apati. 

Pantbi^ 




[MaTj 

ThokchaM. 

.Meug.,' 

Gharti. 

Bakhai 

Sifirang. 

Maski. 

Lamich^nya. 

''Palami. ■ 

Lahakp^. 

Argkoftnl©. 

Khaptatri. 
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Karlagi. 
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Ch^ki. 
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Khati. 

Shakya L^ma. 
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Guabari, 

Golangya. 

Madan. 

Baralii. 

Pengi. 

Khangva. 

Palami. 

GhkTti. 

Dhakaren. 




— Besmption of Bokhdra. By Lieut. A. Burnes, Bombay Army, Asst. 

Resident at KutcJi. 

Our first care on entering Bokhara was to cliange our garb, and 
adopt tbe usages prescribed by the laws of tbe country. A peti-. 
tion to tbe minister might have perhaps relieved us of the necessity, 
but to do so was in consonance with our own plans, and we did not 
delay a moment in fulfilling them. Our turbans were exchanged for 
shabby sheep-skin caps with the fur inside, and our kamarhands were 
thrown aside for a rude piece of rope or tape. The outer garment of 
the country was discontinued, as well as our stockings, since these are 
the emblems of distinction in the holy city of Bokhdra between an in- 
fidel and a true believer. We know also that none but a Muhammedan 
might ride within the walls of the city, and we had an inward feeling 
which told us to be heartily gratified if we were permitted, at such 
trifling sacrifices, to continue our abode in the capital. A couplet"^ which 
describes Samarcand as the paradise of the world, also names Bokhara 
as the strength of religion and of Islam ; and impious and powerless as 
we were, we could have no desire to try experiments among those who 
seemed, outwardly, at least, such bigots. The dress which I have de- 
scribed is nowhere enjoined by the Qordn, nor did it obtain in these 
countries for two centuries after the prophet i not till the bigotry of 
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some of the Klialiphs discovered that the faithM should be distinguished 
from those who were not Muhammedans, 

On entering the city, the authorities did not even search us, but in 
the afternoon an officer summoned us to the presence of the minister* 
My fellow-traveller was yet prostiated by fever, and could not accom- 
pany me; I therefore proceeded alone to the ark or palace where the 
minister lived along wdth the king. I was lost in amazement at the 
novel scene before me, since we had to walk fq| about two miles through 
the streets of Bokhara before reaching the palace. I was immediately 
introduced to the minister, or as he is styled* the Gosh Begt, an 
elderly man, of great influence, who was sitting in a small room, with a 
private court-yard in front of it He desired me to be seated outside 
on the pavement, but evinced both a kind and considerate manner, which 
set my mind at ease. The hardness of my seat, and the distance from 
the minister, did not overpower me with grief, since his son, who ap- 
peared during the interview, was even further removed than myself. I 
presented a silver watch and a Kashmir dress, wliich I had brought for 
him ; hut he declined to receive anything, saying that he was but the 
slave of the king. He then interrogated me for about two hours, re- 
garding my own affairs and the objects which had brought me to a 
country so remote as Bokhara, I told the usual tale of being in pro- 
gress towards our native country, and produced my passport from the 
Governor General of India, which the minister read with peculiar atten- 
tion. I then added, that Bokhara was a country of such celebrity among 
eastern nations, that I had been chiefly induced to visit Turkistdn for 
the purpose of seeing it. But what is your profession, said the minis- 
ter ? I replied that I was an officer of the Indian army. But tell me, 
said he, something about your knowledge : — and he here entered upon 
various topics as to the customs and politics of Europe, but parti- 
cularly of Russia, on which he was well informed. In reply to his 
inquiries regarding our baggage, I considered it prudent to acquaint 
him that I had a sextant, since I concluded that we should be searched, 
and it was better to make a merit of necessity. I informed him therefore 
that I liked to observe the stars, and the other heavenly bodies, since it 
was a most attractive study. On hearing this, the vizier’s attention was 
roused, and he begged, with some earnestness, and in a subdued tone of 
voice, that I would inform him of a favorable conjunction of the planets, 
and the price of grain which it indicated in the ensuing year. I told him, 
that our astronomical knowledge did not lead to such information ; at 
which he expressed himself disappointed. On the whole, however, he 
appeared to be satisfied of my character, and assured me of protec-; 
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tion -while m- BohJiam h.e. however prohibited onr nsiiig pen and ink, 
since it might lead to onr conduct being misrepresented to the king, 
and prove injurious. He also added, that the route to the Caspian Sea 
by the way of KJdva had beendosed for the last year ; and that, if we 
intended to enter Russia, we must either pursue the northern route 
from RoMcira, or cross the Turkman desert below Organj to Astra-- 
on the Gaspiaii. 

Two days after this interview, I was again summoned hy the vizier, 
and found Mm surrounded by a great number of respectable persons, to 
whom he appeared desirous of exhibiting me. I was questioned in 
such a way as to make me believe that our character was not altoge- 
ther free from suspicion ; but tlie vizier said jestingly, I suppose you 
have been writing about Bokhara, Since I bad in the first instance 
given so true a tale, I had here no apprehensions of contradiction, and 
freely told the party that I had come to see the world, and the wonders 
of Bokhara, and that hy the vizier's favor, I had been already perambu- 
lating the city. The minister was the only person who appeared 
pleased with the candour, and said that he would be happy to see me at 
all times in the evening : he inquired if I had any curiosity to exhibit 
to him, either of India or my own country ; but I regretted my inabi- 
lity to meet his wishes. On my return home, it occurred to me 
that the all-curious vizier might he gratified hy the sight of a patent 
compass, with its glasses, screws, and reflectors; but 1 also feared that 
he might construe my possession of this complicated piece of mechanism 
into a light which would not be favorable. I however sallied forth with 
the instrument in my pocket, and soon found myself in the presence of 
the vizier. I told him that I believed I had found a curiosity that 
would gratify him, and produced the compass, which was quite new and 
of very beautiful workmanship, I described its utility, and pointed out 
its beauty, till the vizier seemed quite to have forgotten, that he was 
but a slave of the king, and could receive nothing;^' indeed he was pro- 
ceeding to bargain for its price, when I interrupted him. I assured 
him that I had brought it from Hindustan, that I might purposely 
present it to him ; since I had heard of his zeal in the cause of religion, 
and it would enable him to point to the holy Mecca, and rectify the 
Kihla of the grand mosque, which he was now building in Bokhara, 
I told him, that I could receive no reward, since we were already re- 
warded, above all price, by his protection. The Gosh Begi packed 
up the compass with all the haste and anxiety of a child, and said that 
he would take it direct to his Majesty, and describe the wonderful inge- 
Euity of our nation. Thus fell one of my compasses. It was a fine 
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instrument, by Schmalcalder, but I had a duplicate, and I think it was 
not sacrificed without an ample return. Had we been in BohUra in 
disguise, and personating some assumed character, our feelings would 
have been very difierent from what they now were. Like owls, we 
snouid only have appeared at night ; but after this incident, we stalked 
ab^ad m the noon-tide sun, and visited all parts of the city. 

_ My usual resort in the evening was the R^gistan oi Bokhara, which 
IS the name given to a spacious area of the city near the palace, that 
other sides there are massive buildings, col- 
eges o the learned ; and on the fourth stands a fountain filled with water, 
snaded by lofty trees, where idlers and newsmongers congregrate 
around the wares of Asia and Europe, which are here exposed for sale. 
A stranger has only to seat himself on a bench of the Registan, to know 
t le^ zb'eks and the people of Bokhara. He may here converse with the 
natives of Persia, Turkey, Kussia, Tartary, China, India, and Kabil. 
■He wdl meet with Tdrkn^am, Calmuks, and Kuszahs, from the sur- 
rounding deserts, as well as the natives of the more favoured lands. 

e may contrast the polished manners of the subjects “ of the great 
Kmg^' with the ruder habits of a roaming Tartar. He may see the 
Uzbeks from all the states of MdwarulnaJir, and speculate from their 
physiognomy on the changes which time and place effect among any 
race of men. The Uzbek of Bokhara is hardly to be recognized as a 
Turk or Tartar, from his intermixture of Persian blood. Those from 
the neighbouring country of Kokan are less changed, and the natives 
of Organj, the ancient K/iarastn, have yet a harshness of feature pecu- 
liar to themselves; they may be distinguished from all others by dark 
sheep-skin caps, about a foot high. A red beard, grey eyes, and fair 
skin will now and then arrest the notice of a stranger, and his attention 
will have been fixed on a poor Pussian, who has lost his country and 
his liberty, and here drags out a miserable life of slavery. A native of 
the Celestial Empire will he seen here and there in the same forlorn 
predicament, shorn of his long cue of hair, with his crown under a tur- 
ban, since both he and the Russian act the part of Muhammedans, 
Then follows a Hindu, in a garb foreign to himself and his country : 
a small square cap, and a string, instead of a girdle, distinguishes Mm 
from the Muhammedans, and, as the Moslems themselves tell you, 
prevents their profaning the prescribed salutations of their language, 
by using them to an idolator. Without these distinctions, the native 
of India is to be recognized by his sombre look, and the studious man-^ 
ner in which he avoids all communication with the crowd. He herds 
only with a fe.w individuals, similarly circumstanced with himself. Tka 
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Jew is 'as ^ m being' as. 'the ; ' bis C 0 :^s^^ differs from ': 

tbe foIlGwer of Bkahma, and a small 'conical cap marks tbe children of 
IsraeL No mark, however is so distinguishing as- the well knowB 
features of the Hebrew people. In Bohhara they are a race remark- 
ably handsome,.' and I saw more than- one Rebecca in my peregrinations. 
Their features are set off by ringlets of beautifal hair, which hang over 
their cheeks and necks. There are about 4000 Jew^s in Bokhara,, origi- 
nally' from MesMd. in Persia. They are chiedy employed' in dyeing: 
cloth. They receive the same treatment as the HmMs, A strayed 
Armenian, in a still different dress, represents that wandering nation; 
but there are few of them in Bokhara* With these exceptions, the 
stranger beholds in the bazars a portly, fair, and well-dressed mass of 
people, the Muhammedans of TirMstdn. A large white turban, and a 
chogha or pelisse of some dark colour over three or four other of the 
same description, is the general costume ; but the Eegistan leads to the 
palace, and the Uzbeks delight to appear before their King in a mottled 
garment of silk, called adras,'* which is of all and the brightest 
colours, and would be intolerable to any but an Uzbek. Some of the 
higher persons are clothed in brocade, and one may distinguish the 
gradations of the chiefs, since those in favour ride into the citadel, and 
the others dismount at the gate. Almost ever}^ individual who visits 
the King is attended by his slave ; and though this class of people are 
for the most part Persians, or their descendants, they have a peculiar 
appearance. It is said, indeed, that three -fourths of the people of Bo- 
Ithdra are of slave extraction, for of the captives brought from Persia, 
into TurMstdn, few are permitted to return, and, by all accounts, there 
are many who have no inclination to do so. A great portion of the 
people of Bokhara appear on horseback. Whether mounted or on foot, 
they are dressed in boots, and the pedestrians strut on high and small 
heels on which it would puzzle a Corinthian to walk or even stand. 
They rise about an inch and a half, and the pinnacle is not one-third the 
diameter. This is the national dress of the Uzb'^k. Some men of rank 
have a shoe over the boot, which is taken off on entering a room. I 
must not forget the ladies in my enumeration of the inhabitants. 
They generally appear on horseback, riding as the men ; a few walk, and 
ail are veiled with a black hair-cloth napkin. The difficulty of seeing 
through it makes the fair ones stare at every one as in a masquerade. 
There however no one must speak to them, and, if any of the King’s 
harem pass, you are admonished to look in another direction, and get 
a punch on the head if you infringe the advice. So holy are the fair 
ones of the holy Bokhara. 
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Fruit’—, Tea— I ceSh&ps^ 

My reader will have now become familiar with the appearance of the 
inbabitants of Bokhara^ From morn to nigbt, tbe crowd wbicb assem- 
bles raises a bumming noise, and one is stunned at tbe moving mass of 
human beings. In tbe middle of tbe area, tbe fruits of tbe season are 
sold under the shade of a square piece of mat, supported- by a single pole* 
One wonders at tbe never-ending employment of tbe fruiterers in dealing 
out their grapes, melons, apricots, apples, peaches, pears, and plums ; 
for the continued succession of purchasers proves that the tide of men 
still flows. With difficulty a passage can be forced through the 
streets, and it is only done at the momentary risk of being run over by 
some one on the back of a horse or an ass. These latter animals are 
exceedingly common and vei*y fine, they amble along at a quick pace with 
their riders and burthens. Carts of a light construction are also driving 
up and down, since the nature of the country, and the streets which are 
not too narrow, admit of wheeled carriages in all parts of the bazar. 
Everywhere are seen people making tea, which is done in large European 
urns instead of tea-pots, and kept hot by a metal tube. The pen- 
chant of the Bokharis for tea is, I believe, without parallel ; for they 
drink it at all times and places, and in half a dozen ways, with and 
without sugar, with and without milk, with grease, with salt, &c. 
Next to the venders of this hot beverage, one may purchase rahet-i 
jan,” or the delight of life, grape jelly or syrup mixed up with chopped 
ice. The abundance of ice is one of the greatest luxuries in Bokhara, 
and it may be had till the cold weather makes it unnecessary. It is pitted 
in winter, and sold so cheap that it is within the reach of the poorest 
people. No one ever thinks of drinking water ^without icing it, and a 
beggar may be seen purchasing it as he proclaims his poverty and entreats 
the bounty of the passenger. It is a nice and refreshing sight to see 
.the huge masses of it with the thermometer at coloured, scraped, 
and piled into heaps like snow to tickle the Uzbeks* palate. It would 
be endless to describe the whole body of traders : suffice it to say, that 
almost every thing may be purchased in the Re'gisfan ; the jewellery 
and cutlery of Europe (coarse enough however), the tea of China, the 
sugar of India, the spices of Manilla, &c. &c. One may also add to 
his stores of learning, both TttrM and Persian, at the book-stalls, 
where the learned or would-be** so pore over tattered pages at a 
hawker’s hoard. As one withdraws in the evening from this bustling 
crowd to the more retired parts of the city, he treads his way through 
arched bazars, now empty, and passes mosques surmounted by hand- 
some cupolas, and adorned by all the simple ornaments which are 
mhted by Muhammedans. After the bazar hours, these are crowded 
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for evening prayers. At the doors of the colleges, which generally 
face the mosques, one may see the students lounging after the labours 
of the day, not however so gay or so young as the tyros of an European 
university, but many of them grave and demure old men, with more 
hypocrisy, hut by no means less vice, than their youthful prototypes 
in another quarter of the world. These people however are stained by 
vices which there find no shelter even among the most depraved liber- 
tines. With the twilight this busy scene closes, the King’s drum beats^ 
it is re-echoed by others in every part of the city, and at a certain 
hour no one is permitted to move out without a lantern. From these 
arrangements, the police of the city is excellent, and in every street 
large hales of cloth are left on the stalls at night in perfect safety. All 
is silence till the morn, when the bustle again commences in the Regis-* 
tan, the busy hive of men. The day is ushered in with the same guz- 
zling and tea-drinking, and hund^.eds of boys and donkeys laden with 
milk hasten to the busy throng. The milk is sold in small bowls, over 
which the cream floats : a lad will bring twenty or thirty of these to 
market, in shelves supported and suspended by a stick over Jiis sho al- 
der, Whatever number may be brought, speedily disappear among 
the tea-drinking population of this great city. 

Soon after our arrival, I paid a visit to our late travelling com- 
panions, the tea merchants, who had taken up their abode in a 
caravansery, and were busy in unpacking, appraising, and selling 
their tea. They sent to the bazar for ice and apricots, which we 
sat down and enjoyed together. One of the purchasers took me for 
a tea merchant from the society I was in, and asked for my invest- 
ment. The request aiforded both the merchants and myself some 
amusement, but they did not undeceive the man on my mercantile 
character, and we continued to converse together. He spoke of the 
news of the day, the late conquests of the king at Shahr Sah^, and 
of the threats of the Persians to attack Bokhara, all without his ever 
suspecting me to be ought but an Asiatic. In return, we had visits 
from these merchants, and many other persons who principally came 
to gratify tbeir curiosity. We were not permitted to write, and 
it was an agreeable manner of passing our time, since they were very 
communicative. The Uzbeks are a simple people, with whom one gets 
most readily acquainted : they speak in a curious tone of voice, as if 
Idiey despised, or were angry with, you. 

They never saluted us by any of the fonns among Muhammedans, but 
appeared to have another set of expressions, the most common of which 
is, ‘‘May your wealth increase'* (douht zgddaj^ They nevertheless 


always said tlie *^fatliaa^' or blessing from the Qordn, stretching out 
their hands and stroking down their beards before they sat down. 
Many of onr visitors betrayed suspicions of our character, but still 
evinced no unwillingness to converse on all points, from the politics of 
their king to the state of their markets. Simple people, they believe a 
sjjy must measure their forts and walls, they have no idea of the value 
of conversation. With such ready returns on the part of our guests, it 
was not irksome for me to explain the usages of Europe ; but let me 
advise a traveller to lay in a good stock of that kind of knowledge, be- 
fore he ventures to travel in eastern countries. One must have a 
smattering of trade, arts, science, religion, medicine, and, in fact, of 
every thing ; and any answer is better than a negative, since ignorance, 
real or pretended, is construed into wilful concealment. 

I took an early opportunity of seeing the slave bazar of Bokhdra» which 
is held every Saturday morning. The Uzhlks manage all their affairs by 
means of slaves, wbo are chiefly brought from Persia by the Turkmans. 
These poor wretches are here exposed for sale, and occupy thirty or forty 
stalls, where they are examined like cattle, only with this difference, that 
they are able to give an account of themselves viv^ voce. On the 
morning which I visited the bazar, there were only six unfortunate 
beings, and I witnessed the manner in which they are disposed of. 
They are first interrogated regarding their parentage and capture, 
and if they are Muhammedans, that is, Sunnis. The question is put 
in that form, for the Uzbeks do not consider a Shiah to be a true 
believer, since with them, as with the primitive Christians, a secta- 
ry is more odious than an unbeliever. After the intended purchaser 
is satisfied of the slave's being an infidel {kaffir), he examines his body, 
particularly noting if he be free from leprosy, so common in Tdrkis- 
tan, and he then proceeds to bargain for his price. Three of, the 
Persian boys were for sale at thirty tillas of gold a piece*, and it was 
surprising to see how contented the poor fellows sat under their lot. I 
heard one of them telling how he had been seized south of Meshid^ 
while tending his flock ; another, who overheard a conversation among 
the bystanders regarding the scarcity of slaves that season, stated 
that a great number had been taken. His companion said with some 
feeling. You and I only think so, because of our own misfortune ; but 
these people must know better. There was one unfortunate girl, hut 
she had been long in service, and was now being sold by her master 
because of his poverty. I felt that many a tear had been shed 
in the court w4ere I surveyed the scene, but I was assured from every , 
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quarter that slaves are well treated and well fed, and the circumstance 
of so many of them remaining in the country after they have been 
manumitted seems to establish this fact* The bazars of Bokhara are 
chiefij supplied from Organj, Russians and Chinese are also sold 
but rarely. The feelings of an European revolt at this odious traffic; 
but the entertain no such notions, and believe that they are 

conferring a benefit on a Persian when they purchase him, in hopes that 
he may renounce Ms heretical opinions. 

From the slave^market I passed on that morning to the great bazar, and 
the very first sight which fell under my notice was the ofienders against 
Muhammedanism of the preceding Friday. They consisted of four indivi- 
duals, who had been caught asleep at prayer time, and a youth who had 
been seen smoking in public. They were ail tied to each other, and the 
tobacco-lover led the way, holding his hooka or pipe in his hand. The of- 
ficer of police followed with a thick thong, and chastised them as he went, 
callingaloud, Ye followers of Islam, behold the punishment of those who 
violate the law !’* Never however was there such a series of contradic- 
tion and absurdity as in the practice and theory of religion in Bokhara, 
You may openly purchase tobacco, and all the most approved parapher- 
nalia for inhaling its narcotic qualities ; yet if seen smoking in public 
you are straightway dragged before the Qazi, punished by stripes, 
or paraded on a donkey with a blackened face, while the innocent hooka 
hangs before you as a warning to others. If a person is caught flying 
pigeons on a Friday, he is sent forth with the dead bird round his neck, 
seated on a camel. If seen in the streets at the time of prayers, and con- 
victed of such habitual neglect, fines and imprisonment follow ; yet there 
are bands of the most abominable wretches who frequent the streets in 
the evening, and encourage the violation of the Qoran, The laws 
of the Faithful punish this offence with death, but the Commander of the 
Faithful (the King is so called) sets an example to his subjects, and follows 
the customs of his fore-fathers. Every tMng indeed presents a tissue 
of contradictions, and none were mbre apparent to me than the punish- 
ment of these culprits, who were marching with all the pomp of publicity, 
by the very gate way of the court, where human beings were levelled 
with the brutes of tbe earth, m doubt against the laws of humanity, but 
m certainly against the laws of Muhammed. 

The Hindus of Bokhara sought our society with great avidity, for 
that people seem always to look upon the English as their superiors. 
They visited us in every country we passed, and would never speak 
any other language than Hindustani, which seemed a bond of union 
between us and them. In this country they appear to enjoy a suffici- 
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ent degree of toleration to enable them to live happily. An enume- 
ration of their restrictions might make them appear a persecuted race. 
They are not permitted to build temples, set up idols, or walk in pro- 
cession; they do not ride within the walls of the city, and must wear 
a peculiar dress. They pay the jizzya, or capitation tax, which varies 
from four to eight rupees a year; but this they only render in common 
with others, not Muhammedans. They must never abuse or ill use a 
Muhammedan. When the King passes their quarter of the city, they 
must draw up and wish him health and prosperity. When on horseback 
outside the city, they must dismount if they meet His Majesty, or the 
Qazi, They are not permitted to purchase female slaves, as an infidel 
would defile a believer ; nor do any of them bring their families beyond the 
Oxus. For these sacrifices, the Hindiis in Bokhara live unmolested, and 
in all trials and suits have equal justice with the Muhammedans. I could 
hear of no forcible instance of conversion to Islam, though three or 
four individuals had changed their creed in as many years. The de- 
portment of these people is most sober and orderly : one would imagine 
that the tribe had renounced laughter, if he judged by the gravity of 
their countenances. They themselves however speak highly of their 
privileges, and are satisfied at the celerity with which they can realize 
money, though it be at the sacrifice of their prejudices. There are 
about three hundred Hindtcs in Bokhara, and they live in a caravan- 
sery of their own. They are chiefly natives of Bhikdrpdr, in Binds, 
and their number is on the increase. The Uzbeks and indeed all 
the Muhammedans find themselves vanquished by the industry of these 
people, who will stake the largest sums of money for the smallest gain. 

Among the Hindus we had a singular visitor in a deserter from 
the Indian Army at Bombay ! He had set out on a pilgrimage to 
all the shrines of the Hindu world, and was then proceeding to 
the fire temples on the shores ^<Sf^*;the Caspian. I knew many of 
the officers of the Begiment (the^^f4th N. I.) to which he had be- 
longed, and felt pleased at hearing names which were familiar to 
me in this remote city, I listened with interest to the man’s detail 
of his adventures and travels, nor was he deterred by any fear that I 
would lodge information ag*ainst him and secure his apprehension, 
looked upon him as a brother in arms, and he amused me with many a 
tale of our friend Murad Beg of Kdndilz, whom he had served as a 
bombardier, and followed in his campaigns. This man, when he first 
shewed himself, was disguised in the dress of a pilgrim ; biit the carriage 
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of a soidier is not to be mistaken, tHougb. he has traversed the moun- 
tains and deserts to BoMdra. 

The house in which we lodged was exceedingly small, and over- 
looked on every side; hut we could not regret it, since it present- 
ed an opportunity of seeing a TdrM beauty, a most handsome young 
lady, who promenaded one of the surrounding balconies, and wished 
to think she was not seen, A pretended hight was not even neg- 
lected by this fair one, whose curiosity often prompted her to steal 
a glance at the Fh^ingis. Since we had a fair exchange, she was 
any thing but an intruder, though unfortunately too distant for us to 
indulge in the sweet “ music of speech/’ The ladies of Bokhara stain 
their teeth quite black, they plait their hair and allow it to hang in 
tresses down their shoulders. Their dress differs little from the men ; 
they wear the same pelisses, only that the two sleeves, instead of being 
used as such, are tucked together and tied behind. In the house even 
they dress m large Hessian boots, made of velvet and highly ornamented. 
What a strange taste for those who are eternally concealed, to choose 
to be thus booted as if prepared for a journey. On the head they wear 
large white turbans, but a veil covers the face, and many a lovely coun- 
tenance wastes its fragrance beneath this netting. The exhibition of 
beauty, in which so much of a woman’s time is spent in more favored 
countries, is here unknown. A man may shoot his neighbour, if he 
sees him on a balcony at any but a stated hour. Assassination follows 
suspicion. The laws of the Qordn regarding the sex are here most 
strictly enforced. 

In my travels through Cabdl I had often enjoyed the luxuries of the 
bath, according to the custom of the Orientals. I now had the same 
pleasure in Bokhara, but it was only admissable in some buildings, 
since the priests had asserted that the water of certain baths would 
change into blood if polluted by a woman or an infidel I A bath is too 
well known to require a description, but the operation is really most 
singular. You are stretched out like a fish, rubbed with a hair brush, 
scrubbed, buffetted and kicked about, but it is stiU very refreshing. 
The baths of Bokhara are most spacious. They are constructed on the 
plan of a panoptagon, many smaller domes surrounding a great one, 
and heated to different temperatures. In the day time the light is 
admitted from coloured glasses over the large dome, in the night a 
single lamp under it suffices for all the cells. The portion of the circle 
towards Mecca is appropriated as a mosque, where the luxurious Mu« 
hammedan may offer up his orisons while he is enjoying one of the 
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promised blessings of bis propbef s paradise. There are eighteen baths 
in Bokhara, one or two are of very large dimensions ; but the generality 
of them bring in an annual income of 150 tillas (1000 Rupees). This 
is a calculation which may serve to number the inhabitants. Each indi- 
vidual pays to the keeper of the bath ten pieces of brass money, of 
which there are 135 in a rupee. About an hundred people may there- 
fore bathe for a tilla, and 150 tillas will give 15,000 people to each 
bath. Eighteen baths will give a total of 2,700,000, who enjoy the 
luxury yearly. But the baths are only used during the cold months, 
and some of the poorer people are never able to afford the ex- 
pense. 

I did not omit to pay my respects to the minister while I ram- 
bled about the city, and Dr. Gerard in the course of ten days was 
sufficiently recovered to accompany me. The Vizier was equally 
inquisitive with the Nawab at Cabal regarding the manufacture of 
medicines and plasters, and the Doctor endeavoured to meet his 
wishes. We had however got into a more civilized region on our 
approach to Europe, since the Vizier had received quinine and other 
medicines from Constantinople. We sat with the minister, while he 
was transacting business, and saw him levy his duties on the mer- 
chants, who were never more liberally treated in any country. The 
webs of cloth are produced, and every fortieth piece is taken in place of 
duties. This gives the merchant his profits, nor distresses him for 
ready-money. A Muhammedan indeed has only to take the name of 
the prophet, stroke down his beard, and declare himself poor, to be 
relieved from all duties. One man said he had witnesses to prove his 
being in debt, and would produce them. The minister replied. Give us 
your oath, we want no witnesses : he gave it, every , one called out 
“ 'God is great,*' and said the fdtaha” on which the goods were re- 
turned without an iota of charge. With every disposition to judge fa- 
vourably of the Asiatics, (and my opinions regarding them improved, as 
I knew them better,) I have not found them free from falsehood ; I fear, 
therefore, that many a false oath is taken among them. No people 
could be more liberal encouragers of commerce than the rulers of 
Bokhara. During the reign of the last monarch the duties on goods 
were never paid till they were sold, as in the bonding system of a Bri- 
tish custom-house. The Vizier on this occasion conversed at great 
length on subjects of commerce relating to Bohkdra and Britain, and 
e^xpressed much anxiety to increase the communication between the 
countries, requesting that I myself would return to Bokhara, and not 
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forget to bring a good pair of spectacles for his use. Dur intercourse 
was now established on a footing which promised Y^rell : I took occasion 
therefore to express a‘ wish to the Vizier of paying my homage to the 
King. I had touched on a tender point, for it appeared that the minister 
had feared our being charged with some proposals to His Majesty, 
which we concealed from himself. I am as good as the Amirf (so 
the King is called,) said he, and if you have no matters of business 
to transact with the king, what have travellers to do with courts }'* I 
told him of our curiosity on these points, but he did not choose that 
we should have the honor, and that was sufficient for abandoning the 
■ .'-suit.' ".v 

I was nevertheless resolved to have a sight of Royalty, and at 
paid- day on the following Friday repaired to the great mosque, a 
building of Timourlane, and saw His Majesty and his court pass- 
ing from prayers. The King appears to be under thirty years of age, 
and has not a prepossessing countenance ; his eyes are small, his 
visage gam*t and pale. He was plainly dressed in a silken robe of 
with a white turban. He sometimes wears an aigrette of 
feathers, ornamented with diamonds. The Qordn was carried in front 
of him, and he was preceded and followed by two golden mace-bearers, 
who exclaimed in Turkish, “ Pray to God that the Commander of the 
Faithful may act justly His suite did not exceed an hundred people ; 
most of them were dressed in robes of Russian brocade, and wmre gold 
ornamented swords — I should call them knives, the mark of honor in 
this country. His present Majesty has more state than any of his pre- 
decessors ; but he may consider it necessary to affect humility in a tem- 
ple, and in returning from a religious ceremony. The people drew up 
by the way side as he passed, and with a stroke of their beards wished 
His Majesty peace; I did the same. The character of this King, Baha- 
BUB Khan, stands high among his countrymen ; at his elevation to 
the throne, he distributed all his wealth. He is strict in his religious 
observances, and less bigotted than his father Mir Hydee. He acts, 
according to the Qordn in all cases, and it is pretended that he even 
lives on the capitation tax which is levied from the Jews and Hindus* 

The revenues of the country are said to be spent in maintaining 
mullahs and mosques ; but this young King is ambitious and warlike> 
and I believe that it is therefore more probable he turns his treasure 
to the increase of his power. 

The life of this King is less enviable than that of most private 
The water which he drinks is brought in skins from theriver^ 
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under the charge* and seal of two officers* It is opened by the Vizier, 
and first tasted by his people, and then by himself, when it is again 
sealed and dispatched to the King. The daily victaals of His Majesty 
undergo a like examination: the minister eats, he gives to those around 
him, they wait the lapse of an hour to judge of their effect, when they 
are locked up in a box and dispatched ! His Majesty has one key and 
his minister another. Fruit, sweetmeats, and every eatable undergo 
the same examination, and we shall hardly suppose the good King of 
the Usheh ever enjoys a hot meal or a fresh-cooked dinner. Poison 
is in frequent request, as %e may judge by the homely occupations of a 
minister of state. The rise of His Majesty himself to the throne he 
now holds is not however without strong suspicion of a free distribu- 
tion of such draughts; but the detail of those events belongs to another 
portion of my subject. 

I expressed a wish soon after reaching Bokhara to see some of 
the unfortunate Russians who have been sold into this country. One 
evening, a stout and manly looking person fell at my feet^and kissed 
them. He was a Russian of the name of Gregory Pulukofp, who 
had been kidnapped when asleep at an outpost, about twenty-five 
years ago; he was the son of a soldier, and now followed the 
trade of a carpenter. I made him sit down with us, and give an 
account of his woes and condition. It was our dinner time, and the 
poor carpenter helped us to eat our pilao. Though but ten years of 
age when captured, he yet retained his native language, and the most 
ardent love to return to his country. He paid seven tillas a year to 
his master, who allowed him to practise his trade, and keep all he 
might earn beyond that sum. He had a wife and child, also slaves. ** I 
am well treated by ray master,” said he, ‘'I go where I chose, I asso- 
ciate with the people and personify the part of a Muhammedan, I appear 
happy, but my heart burns for my native land, where I would serve in 
the most despotic army with gladness. Could I but see it again, I • 
would willingly die. I tell you my feelings, but I smother them from ^ 
the Uzbeks, I am yet a Christian, (here the poor fellow crossed himself ^ 
after the manner of the Greek Church,) and I live among a people 
who detest with the utmost cordiality every individual of that creed. 

It is only for my own peace that I call myself a Muhammedan.” The 
poor fellow had acquired all the habits and manners of an Uzb^k, nor 
should I have been able to distinguish him but for his blue eyes, red 
beard, and fairer skin. He inquired of me with much earnestness if 
there were any hopes of him and his comrades being released; but I- 
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could give liim no further news than the floating rumours which I had 
heard of the Emperor's intention to suppress the traffic by an army. 
He told me that the last embassy to Bokhara under M. Negri had 
failed to effect that desired end, but that the sale of Russians had 
ceased in Bokhara for the last ten years. There were not at present 
130 natives of Russia in the kingdom. 

The whole of those in Bokhdra would have been released by the 
Ambassador, had not some religious discussion arisen on the propriety 
of allowing Christians who had become Muhammedans to relapse into 
their idolatry ! The mullahs had seen the pictures in the Greek Church, 
and no argument will reverse what they state to be the evidence of 
their senses, that the Russians worship idols. There is generally some 
difference of opinion on all points, and that of the Russians and BokM^ 
Tis on the subject of slavery was much at variance. The Muhamme- 
dans are not sensible of any offence in enslaving the Russians, since 
they slate that Russia herself exhibits the example of a whole country 
of slaves, and particularly in the despotic government of her soldiery. 

If we purchase Russians/' say they, “ the Russians buy tbe Kazzaks 
on our frontier. We are Mubammedans, and they tamper with these 
people by threats, bribery, and hopes to make them forsake their creed 
and become idolaters. Look, on the other hand, at the Russians in 
Bokhdra, at their liberty, comfort, and toleration, and compare it with 
the black bread and unrelenting tyranny which they experience in their 
native country, and which has on some occasions driven them voluntarily 
to us." We shall not attempt to decide between the parties, but it is a 
melancholy reflection on the liberties of Russia, that they admit of a 
comparison with the institutions of a Tartar kingdom, whose pity, it is 
said, is only upon a par with the tyranny of the Afghan, 

With Russians, Hindus, and Uzbeks, our circle of acquaintance at 
Bokhdra soon increased, and most of the Afghan and Cabftl merchants 
sought our society, and we could not but feel gratified at the favorable 
opinion entertained by them of the British in India. One of them, 
SiRWAR Khan, a Lohanee merchant of great opulence, to whom we 
were never introduced, offered us any money we might require, and did 
it in a manner that left no doubt of his sincerity. We were assailed 
by him and his countrymen, and even by Uzbeks, to give notes of 
hand, cei'tifying our acquaintance with them ; for the Afghans be- 
lieve the hand-writing to be a bond of union between English- 
men, and that the possession of it secures them an honorable recep- 
tion in India. We complied with the wishes of those who deserved 
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our confidence. Among our other friends was a merchant, 

who wished me much to assist him in the preparation of cochineal, 
which is, I believe, found in Bokhara, as a worm attached to the root of 
a wild shrub. There was also an old man named Haji Miruk, who had 
seen the world from Canton to Constantinople, and secretly brought 
many old coins and rarities which are acceptable to Europeans. The 
most intimate perhaps of all our acquaintance was our landlord, an 
Uzbek merchant, named Makhsum, who traded to Yarkand. He paid 
us a daily visit, and generally brought some of his friends along with 
him. I shall mention an incident regarding this person, which is cre- 
ditable to him. He was a most communicative man, and gave me much 
interesting information ; as our intimacy increased, I interrogated him 
closely on the revenues and resources of Bokhara, on its extent and 
power, and produced a small map of the country to exhibit before him. . 
He replied to all my inquiries, and then begging me to shut up the 
map, besought me never again to produce such a paper in Bokhara, 
since there were innumerable spies about the King, and it might be 
productive of very serious consequences. He still continued his visits, 
and his information with the same freedom as before. On our first 
arrival in the city, the keeper of the caravansary refused us quarters, 
because we had no character, that is, we were neither merchants nor 
ambassadors ; but this good man had let his house to us. He had 
been attacked by his neighbours, terrified by his friends, and he 
himself trembled at the risk which he had incurred. The keeper of 
the caravansary now hid his head in shame, and the landlord shared 
our intimacy ; his neighbours curried favor with him to be brought to 
us, and our society was more courted than was agreeable. 


III . — On the Climate ofNagpUr. By W. Geddes, Surgeon, Mad, Eur, Reg„ 
To the Editor of the Journal of the i\siatic Society. 

At the request of my friend, Mr. Malcolmson, of the left wing, 
Madras European Regiment, I have the pleasure to forward the result 
of some meteorological observations, which he tells me may be inter- 
esting to you. I am much afraid that he may have given you reason 
to expect more useful information on this subject than I have it in my 
power to give you ; but the truth is, that I have generally confined my 
observations to the appearances on the sky, in the shape of clouds, and 
have paid less attention to the indications given by instruments; as I 
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liave been so situated tbat I have either not had sufficient leisure to 
make a regular series of observations on the latter, or those instru- 
ments in my possession have not been sufficiently correct to allovr me 
to depend much upon them. This you will at once observe from the 
circumstance of my barometrical inquiries being made on the sympie- 
gometer, in the accompanying table ; and you will perceive that the in- 
strument I have, which was received here apparently in good order, in 
the month of January, 1831, from England, has become liable to the 
objections made to it, by yourself, in the 15th volume of the Asiatic 
Eesearches*, and this to such a degree, that I am doubtful whether you 
can make any use of the results which I now send you. They fully 
hear out however your own observations. In Europe, it appears, the 
instrument is conceived to rise in its indications, instead of lowering, as 
with us, at least if I may judge from a note made in the lOtli volume of 
Brewstek's Journal of Science ; although, by the bye, the remark is rather 
obscure. With respect to the hygrometer used by me, it is one upon 
Eater’s plan of the ow5iWgrasst, made by Robinson, in Devonshire 
Street, which is convenient from the facilities of ascertaining its indi- 
cations. Its extreme dryness is 0, extreme moisture 9.05, and the 
state of the atmosphere is at once shown from the index on the top of 
the instrument. By some trials made with Daniell’s hygrometer, 1 .64 
of Eater was equal to 31 degrees of dryness, and 1.96 of the former to 
26 of dryness, and 3.69 to 10 degrees, as indicated by the dew-point 
on DANiELLf. You will perceive that I have not made my observations 
at the extremes of the diurnal changes in the atmosphere ; but as 1 have 
already said, I have been in the habits chiefly of noting the state of 
my instrument more as explanatory of the appearances on the sky, 
than with other objects, and have accordingly chosen the periods which 
were most convenient to myself, for recording their indications. The 
state of the seasons, as extracted from my medical reports, will explain 
some points regarding the thermometer, and the quantity of rain given 
is that observed to have fallen at Nagpur at the distance of nine miles 
of this place, and which was recorded by Dr. Wyllie, late Residency 
Surgeon there. 

* Vide also Gleanings in Science, i. 201, 

(Andropogon cmtortum.) 

t As the temperature, at which these comparisons were made, is not mentioned, 
it is impossible to form a correct scale for Kater’s hygrometer : the safest plan will 
he to assume that equal increments denote neatly equal accessions of aqueous ten- 
sma j 9.05 being 100 or extreme moisture, each indication may be divided by 9 to* 
had the tension roughly. — 
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Ecotracis of Meteorological Eemarh made in the Periodical Eeturne from, the 

Medical Department of the Eight Wing, Madras European Regiment, staiioned 

at Kmnpti* 

First quarter of 1831* — The period includes the last half of 
the cold and the commencement of the hot season. In January of the 
present quarter, the sky was for the most part clear throughout the 
month, the cloudy appearances never extending beyond a little cirrus, 
or cirro-cumulus, or a few cumuli dissolving in the evening ; and the 
wind was most generally from some part of the west in the morning, 
and the east in the course of the day, but seldom blowing with great 
strength from any quarter, or continuing past sunset. The last day of 
January and first fiive days of February exhibited appearances of a more 
moist state of the atmosphere, with a greater variety in the cloudy for- 
mations, and there was a slight rain through the greater part of the 
second of this month, and again more heavily in the afternoon of the 
fourth. During the remainder of February, likewise, a greater degree of 
humidity prevailed, than in January, and nimbal masses were frequent- 
ly to he seen aroimdlhe horizon in the afternoon, or evening. The 
sky was generally covered with a layer, more or less dense or irregular, 
of a cirro-cumulous nature in the morning, and from this occasionally a 
few drops of rain were found to fall about sunrise, while cumuli succeed- 
ed to this in the course of the day. On the third the sky was obscured 
by a fog in the morning, and again on the 2 1st and 22nd a less degree 
of this description of cloud was present at the same time, in either case 
ending in cumuli. These cumuli, from whatever source originating, 
often changed into cirro-cumuli in the evening, and in other cases 
went on at an earlier part of the day, to form cumulo-strati, or nim])al 
clouds on various parts of the horizon. Excepting from the latter clouds, 
cirrus was but rarely seen, and there were only three perfectly 
clear days throughout the month. The wind, which was occasionally 
modified in the afternoon by the presence of clouds, obser^^ed the same 
general course as in January ; but occasionally southerly wind began 
early in the forenoon, changing afterwards to one from the north-east, 
and this also was often found blowing more steadily than in the pre- 
ceding month. The month of March presented occasional short peri- 
ods of a moist description, having cumulo-stratus masses formed in the 
^ afternoon, and from one of these a considerable fall of rain took place 
' on the night of the IQth. At other times, the appearances were much like 
preceding months, hut in a less degree, and the wind in 
> followed the same course as in February.” 

‘quarter of 1831.— ** This period, as mentioned in former' 
report,, includes the height of the hot season, and the commencement of 
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the rains. The seasons in general in this country, succeed to, each 
other with so much regularity, and each in its appropriate period exhi- 
bits so little variety in the circumstances of different years, that it ap- 
pears unnecessary to enlarge upon those of the present season, further 
than to point at same period of last year. Referring therefore to mv 
report for this quarter of 1830, 1 have to state, that the chief peculiari- 
ties of the present season have been a greater, and more continned, 
degree of heat, than in the hot months of last year, a somewhat more 
early occurrence of the rains, and their being 
than during the month of June, in 1830. 


in greater abundance 
In the beginning of April, 
several showers fell, and one* of these, on the 8th of the month, consist- 
ed of hailstones, the largest' of which varied from six to nine inches in 
circumference. From this period, however, on to the commencement 
of the monsoon, with the exception of a few drops at distant periods, 
no rain took place, and this space of two months was one unbroken 
continuation of hot- weather. During this time a registering thermo- 
meter, exposed to a breeze in an outer room, shewed the rising of the 
quicksilver daily from the 27th of April to the 7th of June, with three 
exceptions, to from 100 to 107. To this succeeded the rains, which 
commenced on the afternoon of the latter date, and throughout the re- 
mainder of the month showers took place almost daily ; the quantity of 
rain by the end of the month being nearly double that of the same 
period of last 37 'ear.’* 

Third quarter of 1831. — ‘^'This period comprises the chief part 
of the rains, and at the same time the most unhealthy portion of the' 
year. As mentioned in last report, a great quantity of rain fdlin Jtinej 
but this was followed by a dry period of twenty days, viz, from the 
22nd of June, until the 11th of July. The remainder of the latter 
month was, generally speaking, wet, especially towards the end of the 
month ; but altogether the rain which fell in July was somewhat below 
the quantity in the same period of last year. The month of August in 
both years has been attended with the most continued rain of the sea- 
son, and this has kept up a continued degree of moisture on the surface 
throughout the month. In September, there have been a few larger 
intervals of fair weather, but occasionally heavy falls of rain have taken 
place, and the ground has been in a constantly moist state in conse- 
quence. The monsoon, on the whole, has been accompanied with the 
average quantity of rain, the chief peculiarities being the extensive fall 
in June, and the succeeding dry weather until the middle of July. 
The wind, as usual, has been chiefly from the westward, and, at times, 
m the early part of the season, has blown with considerable strength. 

• . * Vide page ^ V 
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In the month of August, however, and more especially in September,^ 
there have been occasionally north or south easterly winds, and some of 
these have been attended with heavy falls of rain/" 

Fourth quarter of 1831. — ** The weather throughout the quarter 
has shewn little of that settled appearance which formed its principal 
feature in the same period of last year, and which is usual at this season* 
A greater tendency to the formation of cloudy masses upon the sky, 
and the frequent deposition of rain from these, has continued to prevail 
after the termination of the usual rainy months, than was manifested 
during the same period of 1830, and has given altogether to the pre- 
sent season the peculiarity of a combination of cold and moisture; but, 
at the same time, a less degree of extreme heat and cold, than are usual 
at Kampti dX this period of the year. The rain has fallen particularly 
from the 15th to the 20th of October, in the first and last week of 
November, and in the beginning, and from the i5th to the 26th of 
December. The winds have in the intervals of settled weather fol- 
lowed their usual course in these months, of blowing slightly from the 
eastward in the fore and afternoons, and occasionally in the evening ; 
while, in the night and morning, there has either been a calm, or a 
slight wind from the westward. In the more unsettled portions of the 
quarter, the wind has either been irregular, or modified by the presence 
or passage of raining clouds, or it has shifted from either the north-^ 
east or south, to another quarter, from whence it has blown for a day 
or two, and the change has been generally attended by a greater or less 
degree of rains."" 

First half yearly return of 1832. — The period, comprising the 
last half of the cold season, the whole of the hot-weather, and the 
commencement of the rains, has altogether been a favourable one with 
respect to the health of the regiment : and this circumstance appears to 
be referrible to the genial nature of the season, the temperature of 
which remained cool to a much later period than is usual ; while along 
with this coolness, there has been more generally present a dry state 
of the atmosphere, than in the same seasons of the preceding years. 
The extreme heat, in the table prefixed, of Fahrenheit"s thermometer ap^ 
pears greater, from the observations being taken in the two latter 
months, on a registering thermometer, and the records being made 
from the hottest period of the day. The general features of the wea- 
ther have, as recorded in former reports, consisted, in the early 
part^qf the half year, of cool, generally cloudless, days, with little wind, 
diversified on the 20th of February by a considerable fall of rain, with 
wind from the eastward ; and, latterly, until the 8th of June there has 
been a gradual irregular increase of temperature, with occasional 
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marks of greater moisture in the atmdspiiere j but excepting slightly om 
the 20th of March, no rain has fallen beyond a few drops till the peri* 
od of June above-mentioned. The course of the season altogether has 
been observed to be more backward than is usual. The temperature 
has remained low to a. later period j the progress of vegetation, as exhi- 
bited in the time of dowering of trees, and the maturation of their fruits, 
has been considerably behind what has been observed in previous years j 
and connected perhaps with the same cause, the rains have been be- 
yond their more regular season of shewing themselves. Thus, after a 
little partial rain on the 8th of June, the hot winds recommenced, and 
there was no further fall of rain until the 17th of the month ; since 
which period, till the date of this report, the season has resumed its 
usual course, and the weather has become moist and cool, with occa- 
sional falls of rain/" 

6th. Second half year of 1832. — “The period which includes the 
greater part of the rainy season, and half of the cold weather, has been 
distinguished by the abrupt cessation of the former, and the long con- 
tinuance accordingly of a dry state of the atmosphere,' with its neces- 
sary consequence of a less degree of moisture of the soil, and of vegeta- 
tion ; and, as will be supposed also, of sources of malaria. The regular 
rains may indeed be said to have terminated in the end of July in the 
present season; for in the month of August, in which usually the most 
continued or heavy falls take place, there has only been about a quarter of 
the usual supply, divided however very generally over the whole month; 
while in September, about half the quantity of the last two years has fallen, 
the greater part of which took place in the first four days of the month, 
and again on the 20th and 21st. Since this period, with the exception 
of a single shower on the 7th of October, and a slight rain on the lOth 
of December, the weather has been perfectly dry, exhibiting a settled 
appearance, with a cloudless sky ; or it has been more or less disturbed 
by the presence of rain or storms in neighbouring latitudes, chiefly, it 
would appear, from other observations, to the eastward. Altogether, 
the quantity of rain of the present season does not exceed half of that 
of 1831, or two -thirds of 1830 ; and the fall is further peculiar in this, 
that unlike that of last year, which continued heavily on through the 
months of August, September, October, November, and December, and 
of 1830, which was also heavy in August and September, with a consi- 
derable fall likewise in October, the chief portion of the present year 
has taken place in the months of June and July, with only a scanty 
supply afterwards/" 

During the months of January, February, and March, 1833, the chief 
feature has been the continued dry state of the atmosphere ; and, accord* 
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ingly, the cloudy appearances, which hare for a day or two, at times, 
shewn a less degree of this state, have never gone on to rain farther 
than a few drops ; while the weather has generally continued for long 
periods of an extremely settled appearance. 

The hail-storm on the 8th of April, 1831, was referred at the time to 
the occurrence of an opposite current of dry winds, which appeared to 
impinge upon the sheet of rain presented to its iniiuence, and the fol- 
lowing description, taken from notes immediately afterwards, seems to 
confirm this idea. . Neither the sympiesometer or thermometer shewed 
any thing worthy of notice at this period. The hygrometer had 
through the 6th and 7th of the month ranged from 1.40 to 1.72, and 
during the 8th, it stood at 2.17 at 9 a, isi., 2.12 at 2 p. m., and 2.22 
at 8 p. M. Until past 2 p. m. the appearances on the sky had been 
cirrus from a distant nimbal cloud in the morning, cirro-cumulus, 
loose cirro-stratus, and some cumuli, passing below this, also of a loose 
structure. The wind had been blowing from the eastward in the morn- 
ing, changing in the forenoon to the south-east, and continuing from 
thence afterwards; but towards 2 p. m. the course of the cumuli above 
shewed a current of air flowing there from the westward. Shortly af- 
ter two, some distant thunder was heard, and the sky had become 
nearly covered with cirrus. Cumuli were observed to commence rain- 
ing in the west, and they increased in size, and approached from that 
direction about 4 p. m. Another nimbus was seen in the south-east- 
ward, while that in the west was advancing, and loud gusts of wind 
with much dust began blowing from the former towards the latter. In 
the mean time, the western cloud kept approaching, the rain falling 
from it, presenting a whitish appearance above the dust, some scud 
was seen passing before it, in a course towards the east, and immedi- 
ately a heavy fall of hail took place, driven by a wind from the west- 
ward. The hail continued to fall for several minutes, and the course 
of the cloud tovrards the east could be traced for at least four miles, by 
the damage done to the fruit trees, glazed windows, in the canton- 
ment. The breadth of the shower however was extremely small, the 
ground being found quite dry at a few hundred yards to the south- 
ward from where the hail, or rather the masses of ice, fell in greatest 
quantity. These masses were, irregular, and clean on the outer surface, 
hut in the centre presented a white crystallized appearance. Through- 
out the evening afterwards, several large cumulo-strati were seen in the 
with much lightning there; and a cool breeze blew from thence, 
with ci^ulous fragments of cloud on a clear sky. 
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jy . — Table shewing the Rise of Spring tides in Bombay Harbour, during 
night and day, for the year 1832, communicated bg Ben. Noton, Esq^ 


Date and state 
of the Moon. 


Rise of the Tide. 


Date and state 
of the Moon. 

Rise of the Tide. 

Day, Night. 

, 


ft. 

in. 

ft. in. 

January 14 

0 

0 

14 6 

15 1 

13 

6’ 

16 0 

16 

14 

3 

■ 16 5 

017 

15 

0 

17 9 

18 

15 

9 

17 11 

19 

16 

0 

17 11 

20 

16 

0 

17 6 

21 

15 

6 

0 0 


28 

29 

30 

31 

February 1 

• 2 

3 

4 


27 

28 
29 

March 




























Rise of the Tide. 


I Bate and state 
of the Moon. 


Rise of the Tide. 


Bay. 


Night. 


ft. in. i 

12 0 October 5 


20 

0 

0 

21 

T4 ■ 

9 

22 

15 

3 

23 

15 

6 

#24 

15 

6 

25 

15 

3 

26 

14 

9 

27 

13 

5 


[November 4 

5 

6 
7 

G 8 
9 

10 
11 


December 3 0 0 

4 13 0 

5 13 6 

6 14 3 

7 14 9 

0 8 15 0 

9 15 0 

10 15 0 
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Bate, and ■ state' 
of the Moon. , 


September 5 


18 

19 

20 
21 

•22 

23 

24 

25 
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V . — On the Native Manufacture of Turpentine, 

It would be an useful point of inquiry to discover in liow far we 
may turn the natural as well as artificial products of this country to 
account, without looking elsewhere, and particularly to England : in 
the shape of magazine stores. Government has from the beginning been 
importing articles of various descriptions at a. great expence, and at 
great risk ; many of which are not only procurable in the country, but 
to be purchased at a rate much lower, and of a quality infinitely superi- 
or, to those from England. No person acquainted with the interior of 
an arsenal or magazine, who has given the matter any consideration 
whatever, can be at a loss to see how the question applies, and both as 
a matter of economy, and as a method of introducing stores of a better 
description into^’the public depots, a professional officer could not 
better apply his attention, than in endeavoring to prove to Govern- 
ment the value of such an inquiry. I will, as opportunity offers, bring 
forward points that come under my immediate observation; and al- 
though to many people the subjects of discussion may appear trifling 
and uninteresting, or unworthy of that consideration, that I am inclined 
to give them, it must still be recollected, that a very trifling saving on 
the rate of an article much in requisition is a matter of considerable 
importance, where the consumption of the article in question is great. 

In commencement of the subject, I will take the common fir (Pinus 
longifolia), native name cMr, in great abundance in the lower line of 
hills that skirts the Bans, or valleys (at the foot of the Himalayas), 
and separating them from the plains. From this tree the natives obtain, 
in their rough way, tar and turpentine, and use the wood for work 
where lightness is required. The tar made by them, I imagine, is equal 
to that obtained by a more refined process, and the turpentine merely 
requires that attention which every establishment under the eye of 
skilful management could give, in producing the article as good as 
that from Europe. The method of obtaining tar, as put into practice 
by the natives at the foot of these hills, is more simple, and apparently 
better than what is described as the custom in Norway, and other 
countries in Europe, where tar is made by the foresters. The wood 
selected for the purpose is that which has either been cut or blown down 
the previous season, and which is dry. This is cut up into small pieces, 
and put into large earthen pots, holding about .10 seers (or gurtassj, 
with narrow necks, through the bottom of which holes of about i of 
an inch have been drilled. A pot so filled with the wood is then luted 
over with wet mud on the top and sides, and a hole being dug in the 

K K ■ ■ 
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ground, a smaller pot, Holding about f of a seer of tlie same descrip™ 
tion as tbe above, is placed in it, over whicb. tbe large one is put, and 
tlie space round refilled witb earth; a heap of cow-dung, about 15 
seers, is then piled over the whole, (which during the operation requires 
replenishing with about an equal quantity;) this is set fire to, and kept 
buining for about eight or nine hours, after which, the pots are remov™ 
ed, and the tar which has run off into the lower vessel, is put aside into 
a receptacle for that purpose: each pot runs off about five chittaks of tar, 
and gives a refiise of about a seer of charcoal-— five men will make about 
two maunds and 10 seers, or nine of these pots Ml of tar, during the 
month, and the expence of the article will be as follows ; 

1 . One head man, at per month, 5 0 0 

Four men, at each four rupees, 16 0 0 

Purchase of pots and sundries, 1 0 0 

Total, 22 0 0 


Which on 2-| maunds will give arate per seer of three annas and 1 1 pie, 
nearly, from which is to be deducted the value of the charcoal, which in 
a large manufactory is considerable ; in the above seven maunds, 35 seers> 
which in the forests would sell for two rupees, reducing the rate per seer 
of tar to three annas seven pie nearly. This tar is used on the boats on 
the Doab Canal, and also on the wood-work of the dams and regulat- 
ing bridges, and wherever a weather boarding mixture is required ; 
and I believe it may be recommended in every way. The common native 
turpentine is used also with the tar for these purposes. The fir wood 
itself is good for boxes, table, planks, and articles of that description, 
and also makes floats for rafting the heavier varieties of wood : it has 
also been used in making boats, (an experiment tried from its lightness, 
and cheapness of working,) but without that success that was anticipated, 
the planking having become completely rotten and unserviceable after 
the work of two seasons. The natives hold the wood in no esteem w^hat- 
ever, but experience Has shewn that for the purposes above-mentioned, 
namely for boxes, &c. this fir is as good as the common deal, and 
from its excessive lightness is certainly to be Highly prized. 

Fig. 1. of Plate IX. exhibits a sectional view of the simple turpen- 
tine-still of the natives ; a is the vessel in which the wood is heated } 
h that in which the turpentine is collected. 



Among the curiosities of this once great emponum of learning and 
art, which have attracted the attention of strangers, is a dial-plate of 
white marble, with lines inlaid on its surface of a black slate ; similar 
to the accompanying sketch. The style, which appears to have been an 
upright round pin, is gone, and the inlaying has been pulled out ; but 
the configuration of the lines is still perfect, being marked by the chan- 
nels wherein the inlaying fitted. The breadth of these channels is 
about |th of an inch. 

The dial-plate is set up in the court of the Moti Masjid, a building 
which was constructed in the latter end of the reign of Aurangzib, 
about the year 1673, and it is probable that this dial was put up about 
the same time ; but whether in its present site and position, or elsewhere, 
I have not been able to ascertain. 

The absence of hour lines, excepting xii and vi a. m. and p. m. would 
lead to the supposition, that the object for which the dial was con- 
structed had reference only to the times of Mussulman prayer ; but the 
object of the circular arc, which subtends an angle of about 95 degrees, 
has never been explained, although many celebrated Moulavis have 
visited the Masjtd and examined the dial as it stands. 

The surface of the dial inclines south about §ths of an inch, which leads 
me to believe, that it has been removed from the place where it was ori- 
ginally fixed ; for the inclination is too small to affect the projection of 
the shadow of the gnomon in any sensible degree, and I believe, there- 
fore, that it stood originally in a perfectly horizontal position. 

With regard to the true north point of the dial, it is difficult from 
the mere inspection of the lines upon it to come to any determination. 
The Mot{ Mdspd stands in lat. 27® 9' nearly, and the sun’s greatest de- 
clination N. being 23** 27|', he of course can never approach nearer 
our zenith than 3® 41' to the south. Tt is not possible, therefore, 
that the circular arc, which is inclined about 29® to the present meri- 
dian line, could under any circumstances mark the path of the shadow 
of a style placed as the style of this dial was, in a vertical position, 

AgrUf March 21^^, 1833, 





Catalogue of Celestial Objects 


VII . — Catalogue of the most remarkable Celestial Objects visible in the 
horizon of Calcutta, arranged in order of Right Ascension. 

We have obtamed permission to give publicity to the following ca- 
talogue, which was drawn up by Sir J. S. W. Herschell, to accompany 
the ten feet reflecting telescope sent out to India by that distinguished 
astronomer for the private use of his relations in this country. It will 
of course answer equally well for other telescopes, and will in some 
measure serve as a test of their goodness and space-penetrating power. 

The names and numbers in the last two columns refer to Bode's 
maps of the constellations, which afford a ready means of finding the 
place of the object in the heavens, as they represent the stars of the 
celestial sphere direct, whereas upon the globe they are necessarily 
reversed. But to those who do not possess Bode's maps, the right 
ascension and declination will, with a little more trouble, enable the 
common observer to discover their position, while the astronomer with 
his transit will find out the whole with ease”^. 

Explanation of the signs used in the Catalogue. 

Column 1, contains an enumeration of the whole. One asterisk (*) placed against 
a number denotes that the object is striking 5 two asterisks (**) that it is 
particularly curious. 

Column 2, contains the right ascension in hours, minutes, and seconds. 

Column 3 , the declination in degrees and minutes. 

Column 4 , N and S, indicate whether the declination is north or south. 

Colimn 5 , gives tlie anthority whence the objects are extracted. The Roman numbers 

, ‘I.n.III.'&c.refer toSirW. Herschell’s catalogue of nebula and double 
stars by classes. 

A ^refers to Dunlop’s catalogue of southern nebulce. 

A' ditto to ditto, double stars. 

M ditto to Messier’s nebulee. 

Column €, describes the object by the following signs. 

N, nebula. 

D, double. 

O, globular cluster. 

0 > planetary nebulsB. 

^ cluster of irregular figure. 

0, nebulous star. 

Cijlmm 9 , refers to the numbered maps of ‘'lode’s Comtellaiiont:' 

«l,r remember the announcement at Bombay, in October last nf 

«id”se!Jte^ Andromeda, No. 3 . When really seen by Sir John HerLhbel on th! 

A rd beptember and again m November* 



Visible in the Horizon of Culcufia, 


Description of Object, 


A beautiful long nebula. 


Appara- 17 
tus 

Sculp- 

toris. 

Toucan. 20 


i8 Toucani. iv, class. 4tb=4th 
mag. a superb D. Star — but 
barely rises above the Calcutta] 
borixon. i 

The great nebula in Androme- 


Andro- 

meda. 


7} Cassiopeige. A Bimry star, of| 


Cassio- 

peise. 

Cetus. 


Pisces. 

Macliina 

electrica. 


Aries. 

Andro- 

meda. 

Pisces. 

Andro- 

meda. 


Perseus, 
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Description of Object. 


f Tauri) . A very curious ob- 
ject. 

Large brilliant cluster in Auri- 


; Auriga. 


Orion. 

Orion. 


X Orionis. 

The great nebula about0 Orio- 
nis- The most extraordinary 
object perhaps in the heavens. 

f Orionis. Very close. Difficult 
Planetary nebula. 

A fine large brilliant cluster. 

8 Monocerotia, 3rd class. 

fi Canis Majoris, 1st class. i 


Beautiful cluster of large stars. 


38 7 9 36 2217 N. D. S Geminorum, 3rd class. 

*39 7 23 44 32 15 N. D. Castor, 3rd class. Superb 

star. 

Period of revolution 262 years. 

40 7 31 48 26 26 S. a' 53 D, k Argfis. Superb D. star 3rd 

class. 

41 7 34 16 14 25 S. M. 46 ^ A very singular object. A cluster 

of stars which has within it a 
planetary nebula, if the 10 
feet will shew it, which is 
doubtful. 

*42 7 3438 17 50 S, IV. 64 O A beautiful planetary nebula, 12 

or 16' in diara. 

f43 8 2 27 18 10 N. D. f Cancri. Triple O ist and 3rd 

classes. The close small star 
revolves about the larger in 
. 55 years. 

44 j 8 16 18 2730 N. D, 4 > ^ Cancri, 2nd class. ' 

45 836 23 29 23 N. D. t Cancri. 4th class. Strongly « 

contrasted colours. Large 
star yellow, small deep blue. 

46 842 8 12 30 N. M, 67 ® , An immensely rich cluster. i 

47 9 40 50 69 55 N. „ 81,82 N, A nebula 15*^ long in Ursa. ) 

*48 10 10 35 20 42 N. D. 7 Leonis. A most beautiful close J 

double star. Rather difficult* 
Binary. Period of revolution 
probably about 700 years. 

*49 10 16 49 17 48 S. IV. 27 O A beautiful planetary nebula, 40'^ I 
• or V diameter, like Jupiter. 

*50 11 8 48 32 30 JST. D, ^ Ursae Majoris 1st class. Binary, Ursa. 

Period well ascertained 6B| 
years. One of the most re- 
markable D. stars. Rather dif- 
I ficuity being pitly 2 ^ ,, 


Cancer. 

Cancer, 


, a 
3.9 

<1 Je 

fl • * 

^ p Q 

00 ® 



. cu 

Pi-" z 

p ■ ■ 

0 
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visible in the Horizon of Calcutta. 


^ .2 c» 'C 

|g ° 

_ -ii'' 5-1 ^ ° 

/^. m. s. 

51 11 1130 13 50 N. M. 6 () N. 
*^52 12 16 50 62 7 S. 123 D. 


Description of Object. 


53 12 27 52 26 55 N. V. 24 N. 
*54 12 33 3 0 31 S. D. 


*55 12 33 56 33 29 In. V. 42 N. 


56 12 47 9 39 16 N. D. 

57 12 4832 22 36 N. M. 64 N. 

58 13 447 19 7 N. M. 53 0 

59 13 7 4 4258 N. M. 63 ^ 

60 13 15 3 28 58 S. A 628 0 


**61 1316 0 4634 S. A 440[ 


**62 13 22 40 48 3 N. M'. 51 


A very briglit lengthened ne- Leo. 13 
hula. 

a Crucis,2nd class. Thebrightest Crux. 20 
and most remarkable double 
star in the southern hemis- 
pheref. Barely rises above the 
Calcutta horizon, high enough 
to be tolerably well seen. ' 

t a Centauri excepted. 

A long sword-shaped nebula. Coma 7 

Beren, 

7 Virginia. One of the most re- Virgo. 14 
markable of the Binart/ stars. 

Period of revolution 613 years. 

Close and difficult, and becom- 
ing more so. 

A very long narrow nebulous Canes 7 

ray. Venatici. 

a Canum. Cor. Caroli, 4tU class. Canes 7 

Contrasted colours, Ven. 

A nebula with a nucleus and a Coma 7 
black recess. Ber. 

A condensed globe of stars. Coma J 7 

Ber. I 14 

A very bright extended mass of Canes 7 
stars like the finest dust. Ven. 

A globular cluster suddenly con- Centau- 19 
densed toward the centre to an ma. 
extraordinary degree. 

Centauri — not a star, but a Centau- 19 
very large and splendid globu- ms. 
lar cluster^ — the finest in the 
southern hemisphere. 

A most wonderful object. A. Canes 7 
globe suiTounded by' a dou- Ten. 
ble ring of nebula,— It has a 
neb. near it, as a compani- 
j on. It is unique in the hea- 
I vens. 


63 13 34 49 29 13|N. M. 3 0 | A much compressed cluster. 


64 13 6811 5513^ N. M, 101 N. 

65 1410 27 57 40 S. A' 159 B. 
*66 14 28 0 60 6 S. A" 165 B. 


A much compressed cluster. Canes 7 
* ' . Ven. , ’ 

A very bright nebula. Ursa 6 

Maj. 

7 Centauri, 3rd class, 5 and 8 m. Centau« 2 © 

rus. 

a Centauri, 4th class,lst and 4 th Centau- 20 
in^nitudeSs Bistance 0/' The ms. 
brightest double star in the S. # * * 

hemisphere. Very low in the 
S. horizon, but may Im occasi- 
onally prettywell peen. ' 
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Oi 

< 

cension.l 

Deciina- 

tioii. 

cc 

u 

0 

Authori- 

ty* 

. 5 


1 k. m 







6 

7 14 37 

34 

274 

3 N 



D. 

61 

14 51 

f 

322 

1 S 

A 

611 

0 

6f 

15 10 

6 

2 4! 

2 N 

M. 


© 

7{ 

15 .'52 

8 

37 U 

N. 



D. 

71 

15 46 

1 

333(1 

S. 

A' 

196 

D. 

72 

15 .^5 

0 

19 1b 

S. 



D. 

73 

16 6 

49 

22 31 

s. 

M. 

80 

© 


16 36 

22 

3647 

N. 

M. 

13 

® 

’*^75. 

16 37 

18 

24 7 

N. 

Struve. 

O 1 

*76 

16 43 

6 

47 55 

N. 

IV. 

60 

o ^ 

77 

16 48! 

22 

349 

S. 

M. 

10 

© 1 

78 

16 52: 

10 

26 0 

s. 

M. 

19 

0 ^ 

79 

17 6 54 

14 35 

!n.. 



D. a 

80 

17 9 

6 

18 18 

s. 

M. 

9 

© I 

*81 

1713 

1 

43 18 

N. 

M. 

92 

© 

82 

1719 

i 

23 37 

s. : 

IV. 

11 

O P 

83 

17 23 40 b 

14 38 

s. , 

A 457 

0 A 

*84 

1752 

. 

13 2 i 

s. 



O.nIa 


Pescriptloii of Object. 


85 

86 

m 


17 5347 
17 55 14 

17 56 6 


'''88118 


'22 28 
|4338 

2 33 


.6638 


M. 21, 

A 473* 


D. 


IV. 371 0 


|e Bootis. ^ A ^ rielicate but 1 
tiful object. Stnall star. ! 
1st class. 

A star 7 8 in, Aritb a neln 
burr round it. 

Biy compressed globular 
ter, diameter 7 or 8'. A 
object. 

Coronse. ■ 

1 1* L»pi. An eleg’ant 13. star. 
Scorpioriis. 

'A very compressed beau 
jlobiilar cluster. 

!One of the finest and most . 
densed of all the glob 
clusters between n] and ^ 1 
ciilis. 

^ery bright planetary disc, i 
diameter. 


diameter. * 

Jeautiful cluster of very sm; 

, .stars. . . ■ ‘ 

L compressed cluster, 4' or 
diameter. 

a Hercuiis. Contrasted colom 
Very large bright 0 of e 
tremely small stars. 

- globe of stap crowded tog 
ther be\'ond imjigination. 

retty bright, 30'' diameter. , 
well defined planetar}^ disc, 
^nucleus, 15" surrounded b 
a nebulous atmosphere, 5'dh 
meter. 

X 1st class in the cen 

tre of a triple nehda. N. I: 
The star is triple, 

[a rich cluster of large stars. 

Globular ^ cluster, 3' diameter. 
Excessively compressed at the 
.centre. 

70 Ophiucbi. Bimnj s period 
of revolution about 80 years. 
One of the most remarkable of 
the well ascertained Binary 


35' diameter. Edges hazy* 


■ . .. , ■ 





o 

6 

.O'-*.. 

Si: 

lu- Bootis. 

le. 


us Lupus. 

15 

ts- Libra, 
nc' 

14 

Corona. 

7 

Lupus. 

15 

Scorpio. ^ 

15 

111 1 Scorpio. 

15 

1 - Hercuiis. 
ir 

r- 

s'. 

n Hercules. 

8 

i* Hercules. 

8 

11 Opbiu- 1 

9 

chus. 


>' Scorpio 


jorOphiu- 

15 

chus. 

f ^ 

!. Hercuiis. 

8 

- Ophiu- 

9 

chus 

15 

- Hercuiis. 

8 

t Ophiu- f 

9 

chus, £ 

15 

^ Norma et : 

15 

• liegula. 


■ Sagittari. ; 

15 

us. 


Sagittari- ] 

15 

us. 


Telesco- 

0 

pium. 


Ophiu- 

9 

chus. 


Draco. ; 

3 
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367 


( 



. s 

dh O 
, -<1 ‘m 

Si 

' 

, « 

S.2 

P'^ 

rjd 

'(h 

,o 

^ 8 

■ 

< 

Object. 


b. 7H, a. 

18 3 48 

6 50 

N. 

Struve. 

0 

t)0 

18 10 45 

1615 

S. 

M. 17 

N. 

SI 

18 19 37 

32 31 

S. 

M. 69 


92 

18 25 41 

24 3 

s. 

M. 22 

0 

^^93 

1838 6 

39 30 

N. 

0 

D. 

94 

184159 

6 28 

S. 

M. 11 

© 

•95 

1848 10 

32 50 

N. 

1 

M. 57 

4^ 

•96^ 

19 23 52 

2737 

|N. 


D. 

' 

97 

'l9 28 55 

3120 

S. 

M. 55 

0 

^•98 

19 34 6 

14 33 

s. 

IV. 51 

0 


19 52 48 

22 20 

N. 

M. 27 

N. 

100 

19 58 56 

22 24 

S. 

M. 75 

0 

101 

2015 5 

1933 

N. 

IV. 16 

0 

102 

20 2517 

710 

N. 

I. 103 

N. 

103 

20 38 8 

15 29 

N. 


D. 

104 

20 54 56 

12 1 

S. 

IV. 1 

0 ^ 


Description of Object. 


A veiy bright planetaiy disc, 5''| 
diameter. 

The 10“feet will probably only 
.shew this as an oval nebula, but: 
its true shape iS’-asssi^/^ and 
it is one of the most curious 
objects in the heavens. 

Very bright and pretty large. 

Very large globular cluster, 8' 
diameter. 

€ Lyrre. A double — double star, 
each pair, being a JSz««ry,aiid 
probably the whole a com- 
pound quarternary system : 
a very pretty object, and veryj 
easily found.- 

Tlie cluster in Antinous, 

An elliptic ring — a most singu- 
lar object. Is easily found, as 
it lies hardly lialf way 
tween ^ and y Lyree, and is’ 
visible in the tinder (but 
barely ) . 

i3 Cygni. A beautiful coarse D 
star of finely contrasted co- 
lours. 


VO 

g| 


meter. 

10" or 1.5'' diameter. Considera- 
bly bright. 

k. most extraordinary object, 
A nebulous mass, shaped like 
a dumb bell, and involved in 
an elliptic faint atmosphere. 
jSJ.B. The 10~feet reflector will 
not shew the atmosphere, but 
the body will be well seen. 


" diameter. Round, prettyl 
bright. i 

Very beautiful, large, easily re- 
solveable. 


the planetary nebulae, near v 
Aquarii, by which it is easily 
found. 

L' 'L' ■ 


Scutum 

Sobieski. 

Scutum 

Sobi- 

eski. 


Sagitta- 

rius. 

Sagitta- 

rius. 

Lyra. 


Anti- 

nous. 

Lpa. 


Cygnus. 


Sagitta- 

rius. 

Sagitta- 

rius. 

Vulpecu- 

la. 


Sagit- 

tarius< 

Do. 


.{ 


Delphi- 

nus. 

Delphi- 

nus. 

Aquari- 

us, 
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Description of Object, 


D. 61 Cygni. Binary period about Cygnus. 8 
400 years. This star has a ' * 
very great proper motion m 
the lieav^ens, and the two go 
together. 

15 0 In Equuleus. A fine object. Equnie- 10 


2 0a my condensed fine cluster, Aqiiari- 16 

■■■■" "US."' ■ 

A beautiful ruby star 9 m. Cvgniis, 10 
D. f Aquariij 3rd class — ( fine.) Aqiiari- 16 

r'o /Ts '' ' I'D 

0 A beautiful cluster, 12' diameter. Cepheus. I 3 

18 O Superb planetary nebula 
Andromeda. 

251 D. 6 Ph(3emcis 6 and 6m, 3/' 

30 © I Beautiful compressed rich clus- 


in Anclro 
meda. 


Phoenix. 20 
Cassio- 4 
peice. 


VIII, Description of a Compensation Barometer, and Observations 
_ Wet Barometers. By J. Prinsep, Sec. SfC. 

Where a daily register of the Barometer is 
OHS labour to apply the con 
‘ tion : this inconyerience has led to the s - 
getherin the tables published at the Survey 
ever may have occasion to nse these vj ' 
himself reduce the indications of the Bi 
point, and therefore little is g; 
first instance. 

■With a stationary barometer, in a climate liable to but small and 
regular alternations of atmospherical pressure, it is very easy to avoid 
all this labour, by attaching a compensation tube for the adjustment 
of the index point. I ha-ve been in the habit of using one with the 
instrument of which a register is kept at the Assay Office, and as it is 
TCiy simple and easily made, I shall beg leave to describe it, referring 
to the drawing of it in fig. S, Plate VIII. 

, The height of the mercurial column in a barometer depends directly 
upon the weight of the atmosphere, and inversely upon the density, or 
specific gratwfcy. of the ijmcksilver, which is liable to-alteration by 


kept, it becomes a seri. 
Teetion for temperature to every observa* 
suppression of the correction alto- 

yor GeneraFs office; but who- 

■aliiable meteorological records musi 
Barometric columns to the freezing 
gained by omitting the correction in the 
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cliaiige of temperature. Wlien the accurate pressure of the air there- 
fore is requirech the height of the column must be reduced to what it 
would be at some fixed temperature; and the freezing point, 32® Farh. 
has been universally adopted for this pur}>ose. 

Suppose, therefore, by the side of the barometer tube another truly 
cylindrical tube of glass to Be arranged (as in the plate), closed at its 
lower end, and having mercury filled in to the same height as that in 
the barometer : it is evident that this mercurial column will expand 
and contract with heat and cold, (or alter its density) in the same 
proportion as that within the barometer itself ; and if the scale of inches 
be connected with an index-mark or sight capable of sliding on the 
second— -or, as it may be called, the compensation tube, so as to afford 
the means of adjustment with the variable surface of the mercury within 
the latter, the barometrical height will be read off at once with the requi- 
site correction. It may be objected, that a different length of mercurial 
column will require a different length of compensation tube ; but where, 
as in India, the utmost variation of the pressure does not exceed 
one inch, nor the variation of temperature, 40 degrees ; the trifling er- 
ror from this cause may be neglected ; for the expansion of mercury 
being 0.0180 from 32° to 21*2°, or .0001 per degree, we have the ex- 
pansion of 30 inches for 40 degrees =.0040 X 30= .120. 
ditto for 29 inches, .0040 X 29= ,il6. 

extreme difference, ,004 

wffiich is not more than the usual errors of observation. 

There is another point to be attended to, however, in which the cele- 
brated meteorologist Bani ell was at fault, until corrected by Gax Lus- 
SAC, On account of the expansion of glass with heat, mercury will 
appear to expand less in a glass tube than it actually does expand in the 
proportion of to that is, in the example given above, the ex- 

pansion in the compensation tube of 30 inches long, for 40 degrees, 
instead of .120 will only be ,103 ; whereas in the barometer, which is 
open to the cistern below, the height of the mercury is determined on 
hydrostatic principles, and is altogether independent of the dimensions 
of the glass tube. To obviate this soutce of error, the length of the 
compensation column must be increased in the above ratio of 555 to 
648, or where the barometer stands on an average at 30.000 inches, the 
compensation column must have a length of 30X111=35.0 inches, 
where the mean height is 29 inches the length will be 

* Many mountain barometers have an ivory scale of correction for mean expan- 
sion of mercury and glass^ which the makers have probably copied from Daniell's 
original scale and have not since rectified. 



■for -29 11101168 .,... S8.8;:' ■ > 

■ . 28 ditto.. .... 82.5 

' 27 ditto;. > . 81.3 &e. 

But, sliould sucli length be inconvenient, advantage may be taken of 
tubes that are not quite cylindrical, by placing the tapering end upper- 
most, and calculating the effect of the excess of mercury below upon 
the range of the naiTOwer part of the column : thus, in the instrument 
of which the drawing is given, 32 inches was the compensating 
length required. 

To prove that the indications of this instrument were equally trust- 
worthy with the equated results of a common barometer, a series of 
comparisons was made both with the Surveyor Generars standard 
instrument (through the medium of the printed register) and with an 
excellent Doulond’s barometer placed close to mine ; the results were 
as follows ; 

My barometer lower than Surveyor General’s in June, 1832. — .043 | 

in March, 1833. — ‘044 | 

Ditto lower than a Dollond’s barometer, .. . . in Nov. 1832. -—.101 1 

in April 1833. — .102 | 

12 comparisons at 10 a. m. in May gave. ... — .093 Therm. 86‘.3 1 

10 Ditto at 4 p. M. ditto ditto.... .—.093 88.7/ 

These accordances at opposite seasons of the year are sufficient to 
estahlish confidence in the compensation barometer. I should add, that 
am indebted to Mr. Bakbow, H. C. Instrument maker, for carrying 
my views into practice, and adapting the slow-motion screws and clamps 
in a neat and efficient manner- 


while on the subject of barometers, I would take occasion to cau«» 
tion all observers who are in the habit of using Englefielb’s open tubes, 
that they should only be filled with mercuiy when the air is in a very 
dry state. This remark was elicited by a series of experiments made 
by Lieutenant Waugh of the Engineers, when comparing his stock of 
Englefield barometers, with my stand^ird, before his departure on sur- 
vey to the hills of Amerkantai. 


One tube having been filled with every precaution 

was found to 

stand 0.211 lower than the standard Barometer, It was emptied and 

refilled : it then stood, 

. —.499 

a third time refilled, 

. —.609 

a fourth, 

. — g52 

a fifth, 

g59 

a sixth, 

1 , 

a seventh, , , . . , , 

. —.700 
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'.an eiglb.tli>. . ... . ... . . . . ... . *■. . . . — ,687 

, a nitttli time,. . .. .. — .702 


. It is. iieedles.s to .say,, .tliat in all these cases every care' was taken to 
exclude air. It appears, therefore, that after filling two or three times, 
the ; niercnrial column .stood nearly '.70 too low. The hygrometer at 
.the same, shewed that the aqueous, tension w.as .60, which so nearly 
agreed with the former (making allowance for capillary action), that 
we had no doubt at the time that the depression was caused by mois* 
ture, attracted by the tube from the air, the frequent renewal of which 
allowed the surface of the glass to attain a state of hygrometric equi- 
librium with the latter. That such was the case ^vas further proved 
by repeating the operation on a subsequent day, w^hen the air was much 
drier ; the hygrometer then shewing a tension of .45, the barometer stood 
between .3,94 and .415 lower than the standard. 

It is well known how pertinaciously water adheres to the surface of 
glass : in damp weather an electrical machine cannot be worked unless 
dried by heat ; and any glass tube, even in dry weather, if heated in one 
part, will shew the presence of water by a condensation of minute glo- 
bules in the colder parts of the tube. Such facts, in conjunction with 
the positive testimony now adduced, prove that implicit reliance should 
not be placed upon this kind of barometer, especially for the measure- 
ment of heights. The different quality of the glass may also have great 
influence on the aqueous action, according to the predominance or 
otherwise of alkali in its composition. 

Mr. Faraday has recommended that borax should be substituted for 
alkali in the composition of glass for astronomical purposes, on account 
of the liability of the alkaline glasses to injury by the wet, but we have 
not yet seen any notice of the result of such trial on a large scale. 
Perhaps the barometrical effect now noticed might be turned to advan- 
tage, as a mode of measuring the hygrometrical quality of glasses of 
different founts. Of five dry tubes of the same bore, filled together 
and placed upright in the same reservoir of mercury, no two were found 
to agree together, whereas upon wetting the interior of the same 
tubes, they then agreed very well together, and (after making correction 
for the aqueous tension corresponding to the temperature of the mercury) 
also very nearly coincided with the standard barometer, without any 
allowance for capillarity. 

This circumstance suggested an easy and certain method of turning 
the tubes to account in the survey, namely, to use them always wet and 
make the necessary addition. The most defective and dirty tube 
might in this way be rendered as serviceable as the cleanest, and I 
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■would certainly recommend those who possess such tubes to use them 
in this manner. It is besides much easier to free them from air. All 
that is necessary being to fiU the tubes first with water that has been 
well boiled, and then to pour in the mercury, allowing it to drive out 
the water as far as possible before inverting the tubes. The tempera- 
ture must be accurately noted at the time of registering. 

Lieutenant Waugh has promised me a series of observations with 
the wet barometer, which I hope ere long will be forthcoming. 


IX . — Proceedings of the Asiatic Society, 

Wednesdai/ Evening, 29th May, ISiS. 

The Right Rev. the Lord Bishop of Calcutta, in the Chair. 

The Proceedings of the last meeting were read. 

Mr. W. M. Manuk, proposed by Babu Ram Comul Sen, seconded by 
Mr. D. Hare, was elected a Member by ballot. ■ 

Some matters of account were referred to the Committee of Papers. 

The Secretary brought up the Report of the Committee of Papers, on the 
manuscripts of the late Mr. Moorcroft, put at the Society’s disposal by Go 
vemment in January last. It recommended the whole to be transmitted to 
England to be published, either the whole or a copiousdiaest. or. 


the Society, under the charge of Professor Wilson, who had kindly proffered 
his services in arranging the matter for the press before his departure Mr 
Trebeok,brother of the companion of Mr. Moorcroft’s travels, had also pre.! 
sented the whole of his brother’s journals, letters, and drawings, in order that 


the valuable information contained in them might be incorporated in th 
proposed digest, on consideration of his receiving 12 copies of the printei 
work The meeting adopted the suggestion of the Committee, andan offe 
from Lieutenant Burnesto convey them to England was accepted with thanks 

Library, 

The following books were presented : 

Sox_b..rgh’s Flora Indica, 1st and 2nd vols.-jy Captain James Roxlmrgk on tk 

part if htmseJf and brother, editors of the ivorh. 

Journal Asiatique, No. 58-/row the Asiatic Society of Paris 
Cheay’s Sacountala ; Sanskrit text and French traaslation-4y the Translator 
’tettreaM.Abel Remusat-iy the Saron Hum- 

vols.-p„ ,, 

haijjs rc: Siroa 
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' J smile Someth »' 

Stirling’s Cursoiy Notices on the Isle of France, 1827 — the Mhor. 

Meteorological Registers for March and AprH — the Surimjor Genei^aL 

. FromtlieSociety^S'Boofcsellers:— 

Lardner's Cabinet Cyclopedia,— 'Historf of England, voL iii. 

Ditto — : — —— Military Commanders, vol. iii, ' 

\ A ietter, was' read from Captain F. Jenkins, presenting a Bunna manii*. 
script from Ludlpa^ in the .dialect of the Kamils, the tribe who possess that 
'■ part of '.'Assam, 

" ,' Antiquities, ■ ■ ■ ■ 

, Lieutenant ' Bnmes exhibited to the Meeting 'his collection of ancient 
, coins made between Cahul 'and , Bokhara,. ■. and an explanatory note was read - ’ 

by, the .Secretary, ,' ! 

Two papers were read by Lientenant Burnes in fiirther elucidation of the ■ 

same s'ubjects,. ^ t 

1. On the Tepe or mound of Manikyala, and other similar in the 

Fanjdh, | 

2. Account of a sect calling themsel ves the descendants of Alexander the 
Oreat in the valley of the Oxus. 

[These will appear in a future number J 

Physical 

f The foHowing donations for the geological cabinet were presented : 

I. A fragment of a large fossil bone from Jabalpur — hy Dr, SpUsbury^ 

In connection with the same subject Dr, Row writes from Benares, that he has 
despatched under charge of Mr. Colley a box containing a further supply of Jabal- 
pur tbssil bones. 

Doctor Spilsbury has since had the good fortune to make a further enviable dis * 
covery at a place about 60 miles from Jabalpdr,— the jaw of a fossil elephant with the 
teeth quite perfect. It remains to be seen whether this interesting specimen belongs 
really to the elephant or to some of the gigantic quadrupeds of the same genus 
brought to our knowledge by the great Cuvier ; the Masiodo?i of America, which 
is supposed to occur in no other part of the world ; the hippopotamm of Peru j or 
the of northern Asia. 

Dr. Row has forivarded the section and plan alluded to by Dr, Spilsbury in Ms 
communication read to the Society at the meeting of March last. 

The following specimens from Ai-rucan — by Mr, JJ, Walters, mtiny emn^ 

^ misdoner, 

1. Two bottles of water procured by Lieut, Mackintosh from a thermal 
spring found near the top of the Aemg pass. 

2. A bottle of mineral oil or naphtha, from Mamree, 

3. A few specimens of rocks picked up at Mamree and the Aen^pass# 

4. Coal from the Sandnwy district. 

The red hill of Ramree is composed of red clay iron, enclosing nodules of stea- 
tite, of a light grey colour, black streaked steatitic iron oxyd resembling hasmatite 
and a conglomerate of felspar and quarta pebbles. At the foot oi the hill occurs 
siiicious breccia, which appears as if it had been an infiltration of silicious veins 
in the crevices of the red clay which was subsequently crumbled or washed away^ 
the interstices being now filled with common mud. 
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Iron mines were worked ontbe isIaod Of Ramree by tlie Burmese, and the metal 
w^as highly prized ; but it has been driven out of the field by the cheapness of Eng- 
lish iron in all the bazars. 

The limestones and corals of Arracan are deserving of attention ; lime midit 

he burnt and sent to Calcutta at a cheaper rate than that paid for the Silhet lime. 

The sandstone of Ramree is, of a softer nature than the best of Cliimar ; it re- 
sembles the Mirzapur quarry, and is well adapted for minute and sharp sculpture. 

The specimens from the Amig pass are quartz rock, indurated clay, and decom- 
posed talc-schist. A coarse granular limestone is stated to be very coomion in the 
Sandowy district. 

The coal from the Kingtellie circle in the same district, Is a very rich lignite, 
shewing the woody structure in great perfection ; it has a spec. grav. 1.308, andgives 
out much bitumen and gas on ignition. The coke was small in quantity but good,— 

Composition. Volatile matter, ........ ...... 66.4 

........ 33.0 

■ ' 0 £ 

. 100.0 , 

One specimen of coal mixed up with silicious matter is said by Mr. Walters to 
form the substance of an entire hill. 

Of the mineral water, one bottle was found to be perfectly pure, sp. gr. 1000 
ant! not acted on by tests : the other contained alarge deposit of yellow ochreous 
silt. ■ " ^ ^ " 

Specimens of coal discovered in the lower range of hills in the North 
Moradahad district — iy Mr. E. J. Ravemhaw, collector, Bijnore. 

The following extracts from Mr. Ravenshaw’s letters illustrative of this 
discovery, and of the presence of gold in the streams of his district were 

read, ■ - 

Him&laymi Coah 

I had lately an opportunity of paying a rapid visit to the source of the coal of 
which I lately sent a specimen to the Society. From Judpfir, a town about 10 
miles east ot the Ramgunga, I galiopped about 18 miles to Mldhong, a villa-e at the 
loot of the lower range of hills, and situated on the banks of the Phiha Nadi The 
latter nine miles of the road lay through the forest, which abounds with tigers 
wdd elephants and other animals. In the evening I proceeded on an elephant three 
or SIX miles along the foot of the bills in an easterly direction to MoAra D/Ula a 
Tuilage situated at the point where the river DUlaheaes from the hills. We traced 
the river about a mile within the hills, and , the (gold-washers) whom I 

had previously deputed to explore these regions, pointed out in sevei-al directions 
thin seams of coal, varying from one to four inches broad, running alon- between 
ledges of sandstone, which was covered with a white substance (decomposed py- 
rites. Ihe coal IS also coated with a yellow substance (iron pyrites) and smells 
Strongly of sulphur when burned. ^ ^ ^ ® 

oft the river we came to a precipice about 200 feet high, composed 

heterogeneous mixture of sand, clay, and stones, (from the specimen sent it is 
a congbmerate with calcareous cement.) It was of various coIoL-rd bluhh! 
^leen, but the white coating predominated over all * 


Tlie rains liaci waslied down masses of the hill,, and among these we found a great 
'deal of the coa'hin feet it seemed to abound .here more than in any other part. The 
fipirias whom we sent up to scale the precipice, brought down their hmmr!mnif$ full 
of it The next morning I rode about four oiv fi^e miles tip the Aw//, and 
fouiKl the coal in similar situations, in veins stratified with sandstone, and occasi- 
onally conglomerate rocks. In the evening I explored the Chala Nadi to the west 
of the Phikaj and found several large veins in the face of a per])endicular rock of 
the same description. I send specimens of the several varieties : — some appear to 
be mere lignite, hut others are genuine coal. It is found however in such narrow 
veins as to give but little promise of a profitable application. The natives tidl me 
that it is found in almost all the rivulets up to Hardw'ar, wherever the lower range 
is coinposed of kacJia (unripe) materials ( they call it mamyai, and use it ns a me- 
dicine for curing wounds, and as an infallible remedy fw €h(dera! for the latter 
purpose they pound up about half an inch square of it, and mixing it with a lola 
full of warm milk, drink it off.’’ 

The specimens td coal sent down by Mr. Ravenshaw are all nearly of the same 
character, strongly impregnated with xSiiiphuret of iron, which forms tliin fibres 
streaking some of them, and passes into thick masses of pyrites deeoiu {losing in 
others : — a clean lamp had a specific gravity of 1.968 in consequence, and the re- 
sidual ash was principally iron oxyd ; it burns wuth good flame, does not coke, 
and retains sulphur enough to ignite spontaneously after being charred* 


Volatile matter, '35.4 

Carbon, 50.0 

Femiginous ash, 14.6 


hfr. Ravenshaw in other communications of a recent date, mention.s a discoi'ery 
that ail the rivers and streams descending from the same range of liilLs are im- 
pregnated with gold. The river in which it is most abundant is the Kuh^ which 
flows a few miles to the east of Naylnah, and fells into the Ramymiya, four or five 
miles below SheahlL “ There are Iavo parties of nyarlas or gold-workers on 
this river, one at Kot^tdh^ twelve miles from Kotjdimr, whence the Koh issues 
fi'oni the hills, and the other about ten miles lower down opposite to Burapnra. 
At the former the ny arias pay 50 rupees per mensem to the semmddry and at the 
latter 30 rupees. At Lakherghaut on the Eamyimga^ about four miles from the 
hills, another party is established, and a fourth to the eastward at Amangarkon the 
banks of the PMka Nadi, a tributary of the Ramgunga, 

^ The reader will find some valuable remarks on thegoldof the Ramgunga tributaries 
by Captain Herbert, in his notice of Himalayan minerals printed in the Physical 
Eesearchcs 'A^taik Sociely. He notices the same curious fact of no gold being dis- 
covered in these streams until they enter the lowermost range of hills .*—110 also men- 
tions having a specimen of the gold in its parent rock, bat properly concludes that 
although we may be certain of the existence of the metal within this range, we must 
patiently w ait until the progress of population and industry shall press upon the hitherto 
unexplored resources of the mountains ere we reap the advantage of our knowledge. 
An individual might be ruined in the search, unless indeed some lucky chance should 
give him a prizie in the miniug lottery. 
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Ifi tlie alwp rivers the gold is found at all periods of the year, but in the Dhela^ 
about 10 miles to the eastward, it is only found in the rains. The n^anas live at 
KkeloroHf about seven miles north of KcisipAr; but the site of their researches is 
about six miles higher up the river, between Sheonatliph' and the hills. A tax of 
2 rs. 8 ans. is levied upon each Mtmti or washing- trough, which (in the absence of 
any other zeminddr) is paid to Government. The gold found in this stream is said 
to be of a finer quality than that of any of the other rivers. 

In the rivers to the eastward of the DhelayV\%. the Kosillah, Babka, &c. no gold 
has been discovered ; I have no means of ascertaining whether it exists in the sands 
of the rivers in the Barclly district. 

It is evident that these golden sands must have a source, and as they have 
probably flowed for centuries from the mountains it is presumable that source is 
extensive. Tlie uniformity also with which it is found in all the streams from the 
Gmiges to the Kosillah where it ceases, seems to indicate the existence of a vein of 
ore more or less interrupted, co-extensire with the above limits. Gold-dust is 
found on the other side of the Himalaya also : the Bhotias bring it with their 
borax from Hundh, where it forms the currency under the name of pliaUing^ fa 
small lump of gold-dust melted into a lump, value eight rupees.) I have employed 
an intelligent nyaria to search the small rivers to their source in the first or second 
range of hills, to wash the sand and mark where the gold-dust ceases, and to bring 
away specimens of the rock on either side. He is also instructed to look for coal.” 

A minute portion of gold is found in the sands of most rivers, but it is seldom 
plentiful enough to make it worth the labour of extraction. In the Indits^ the Ira- 
wadi, the Ningthi, and the Brahmupiitra rivers, the process of washing is practised 
with success, but it can only be undertaken where labour is cheap. A specimen of 
the washed sediment extracted from 40 maunds of the sand of the Brahma2AtYay 
lately sent by Mr. W. Cracroft, weighed 396 grains ; from this the magnet separated 
147.3 grains of magnetic oxyd of iron : the remainder digested in boiling nitro- 
miiriatic acid yielded 1,9 grains of gold, in value about 2 § annas. 

Specimens of the limestone rocks of Sehwan and of the banks of Ind m 
at and east of Tafta^ of the Jesalmir yellow^ limestone,, and of the bitumino^f -«s 
limestone of Fersepolis — by Lieut A. Burnes, 

The limestone of the Indus resembles much that of the Sllhet hills ; — it apjthoears 
also to contain shells : the specimen from the top of the Sehwan mountains is ,fh*nore 
crystalline, and of a yellow colour like that of Jesalmir, of which a descriptferiori is 
given in the Gleanings, vol, iii. p. 108. Air 

The limestone of Fersepolis, used for most of the hiiildings of that ,‘^/fwneient 
town, is of a dull brown colour and semiconchoidal fracture j it emits whertrai rubbed 
a strong bituminous smell. ho 

Specimen of the granite of Abu in Guze7*at, and of limestone het between 
the Gums and Bohhdm — by the same, stw 

The latter is an oolitic limestone, the first which has been discovered in Ifndia, 
of fine small grains about as large as mustard-seed. It is compact and capaf^de of 
being quarried. ^ 

Beiemnites from the eastward of the Jlml, and a siimil fossil bivalve fro^in 
Bokhara — by the sa^ne, 

The shells are converted into a solid of white marble ; they are used in medicine 
by the Persians 5 the under valve is worn round as if from grinding. 
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Specimen of the Indus Coal — hi) the same^ from Kohat near Feslidwar. 
The following’ note on the subject by Lieut Burneswas read: 

.PeslUnvar Coal. 

i.)n iny arrival in the plains of Penlidwar in March 1832, T made various infpii' 
ries from the Booranl chiefs of the counta*y regarding coal and other minerals, 
Thev (lid not coinpreliend the meaning* of coal, but I'eer Muhatnud Khan, the 
chief, who holds Colmt on the southern boundary of the plain, informed me that 
there were wells in the petroleum or naphtha in Cohuf^ and that the peojde 
used the substance in hunps instead of oil. He. also told me tliat wdthin tliese 
few months, the villagers had found that the stones near these pits were 
available as fuel. At my request be despatched a messenger, and brought the spe- 
cimen of coal wdiich I now present to the Societj". It has been taken from the 
surface, and can give therefore no correct idea of tiie substrata further than proving 
that coal exists in the neighbourhood. The coal is slaty and of a greyish -brown 
colour, it readily ighites at the candle and emits a sulphureous smell. 

The discovery of a coal-mine at the head of the Indm may prove of the utmost 
importance in these times, since the navigation of tliat river is open from the sea to 
the town iyl Ati ole, wdiitdi is otily forty miles distant from the deposit. An excellent 
road intervenes, and Peshdwm' is a large city where labour is cheap. 

It is a singular circumstance, that coal should have been discovered both at the 
mouth and head of the Indus (in ^//ic/^ and Cohut) within these few years, and 
.since steam has been used in India. It is seldom that discoveries are .so well-timed, 
and I trust that they augur favorably for the opening of a new route of commerce 
by the Indus. 

The Indus coal is little better tb.aii bituminous shale— slaty and dull in structure 
and appearance ; specific gravity 1.67b : burning freely in a candle— not coking*, 
and leaving a large quantity of brown earth on incineration. Its composition 
on analysis proved to be, 

Volatile matter, 37.0 

. Garbon,. ... 6.2 

Eartby matter, 56.8 

100.0 

It is most probable that where this shale is met with, coal of a superior quality 
may also be found. 


X . — Miscellaneous, 

1 , — Rustic Bridge. PI. X. 

The accompanying is from a hasty sketch, taken in the April of 1831. It represents 
one of two bridges similarly constructed, which were thrown across the Jdmna, at 
a place where that river is divided into two branches by an island. These bridges 
were for the convenience of commimication to some iron-smelting works, situated 
on the right bank of the river, at some distance below the bridge erected by Major 
Young, where the Simla and Massiiri road cro.sse8 the Jdinna. 

As there is ingenuity displayed in their rough Shakesperian mode of construc- 
tion, I am induced to send you this sketch, which I trust is sufficiently intelligible 
to supersede the necessity of a description. No rope was employed, the difierent 

M M ,2- ' 
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parts beini^ bound and .suspencied by strong twisted witbes. Tbe bridges were as 
may be supposed very vibratory, 'but "uwe sufficiently strong to admit of the mil 
men carrying tbeir loads of iron or cliarcoal across them witli safety. 

ff tbis short notice of a somewhat ingenious and picturesque object is worth 
publishing in the Journal of the Asiatic Society, it is very much at your ser- 
vice. 

Note. — We are always happy to give insertion to , notices of this nature, and 
especially of the simple inventions and processes of the natives. In the present case, 
%ve regret that our correspondent has not given us the dimensions and span of his 
rustic bridge. 

2. — BanaH's on the Paper on iJie Trisection of an Angle m No, 14 of the Jour- 
■ ■ NAL OF THE Asiatic Society.’* 

The dlfBciilty of the problem is touched on in the second proposition of the 
paper in question, which is as follows : To draw the base of a triangle so that of 

the interior angles at the base, one shall be double of the other, the vertical angle 
of the triangle being a given rectilinear angle, greater than half a right angle.” 

The amstniction is, to take B F:=:2 B A, inflect A C=3 A B, from the point 
A on B C, and make B C.=B F | F C. The writer has Ihiled, as he admits, 
in his first attempted demonstration of this construction, nor in his supplementary 
emendation of it is he more successful. The phrase tvMek it does mtf in line 
12th, and repeated in line i4tb, is mere assertion ; the eighteen following lines are 
superfluous j for if the angle K D G is a right angle, the question is settled. 

A numerical example or two will perhaps be the easiest way of convincing Mr. 
Morrieson of his failure. 

Suppose then Bc:;=:90® B G ^ is by hypothesis 30® and calling A B=:l A O 
will be equal to 2, and B G=:v^^P^l rV3==:173205 ; but A C=3, B C=:v^0^1 

=:v,/8-:::2-828427i and B Fr=2 to B C—B F™*8284271, -h of which is *2761423, 
and this taken from 2, leaves 1*723577, the length of B G by Lt. Morrieson’s shew- 
ing ; but it ought to be 1*7320508. 

If B be taken=:45, the limit of Mr. M.’s problem B G will come out by Mr. M.’s 
constructions: T6536390S, but it ought to be 1*4142136*. 

If 60 be taken, the difference is smaller again ; E G ought to be 1*53207, where- 
as Lt. Morrieson’s construction makes it T54257i), &c. On the whole the method is 
a very good mechanical rule for trisecting an angle; inatheniaticai solution it is not. 
Mr. M. has hit on tiie difficulty in the problem which is “ to draw the base of a 
triangle, so that of the angles at the base one shall be double of the others.”— In 
different words, the problem comes to this, To draw a line G A such that G O 
shall be equal to the radius of the circle which has B as a centre and B A as a 
radius,” and this rule will answer in all cases where B is equal to 45. D and A 
coincide when greater D talk between A and G, when less D fails beyond A, and 
further Iroin GL 

But the problem is not to be solved by straight lines and circles : if a conchoid 
(pi. ix. iig; 2j having A for its pole and B C for its assymptote be described, it will 
cut the circle x\ D E in the points D, IF and D'' and straiglit lines joining these points 
with A, or their extensions will form with B G triangles B G A, B G' A, B G"'^ 
A, &c. of the species required. This follows from the nature of the curve, in 
which G D is a constant quantity, and here equal to B D the radius of A D E. 

. D E drawn parallel to £ FI gives I E an arc which measures § of Ji B G' D' W 
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ffivcs H E' which measures J of A B C the supplement of the former and D'’ E'' 
gives H E '=4 A B H considered as valued at B or of§- (A B I+l 8). The point A 
c n-responds in some degree to a pole and D, D', and D" if joined from an equila- 

trumde, as a Uttle consideration w 

Tlrhooi, 27th March, 1833. ■ ■ 

Capt. Alfked Burton, if I am not mistaken, employs for the triseetion of an 


anf^le a cardwide of which the generating circle is E A D and the constant quantity 
A B. This curve at any rate answers very w’ell, as will be evident on construction. 

3 . — New Patent Improved Piano-Forte. 

Mr. T, Loud, j an. of Philadelphia has invented a new and useful improvement 
in the honzontal whereby the tone is greatly improved, the instru- 

ment is less subject to get out of tune, and the strings are less liable to break, for 
which invention and improvement he has taken out a patent. 

The improvement consists in placing either the action above the strings, or the 
strings and bridges turned upside down above the action. So that the hammer in 
strikhig the string shall act in the direction of the bridge, instead of as at present in 
an opposite direction. Upright Piano Fortes, it may be noticed, are already in 
possession of this improvement. — Arcana of Science and Art. 

We are not disposed to consider this improvement (for an improvement it is, as 
far as tone is concerned) at all efficacious in preventing the instrument going out Of 
tune. Every one who knows any thing of the Piano knows that it is by the 
siipi)ing of the round iron pegs in their wooden sockets that a piano gets out of 
tune 5 the extraordinary thing is that for an evil the source of so much vexation 
and annoyance no remedy should have been yet discovered for, or we should rather 
say applied by the trade : the remedy is in reality as obvious, as is the interest of 
that trade to avoid applying it. We have seen the piano of a gentleman in Cal- 
cutta much strengthened "and improved by the adaptation of a cast-iron case to the 
front block in which the pegs are inserted ; in fact if the whole frame could be made 
of a triangle of cast-iron, the piano would he infinitely more durable than it is at 
present, although it is probable that its tone might be prejudiced. 

We must confess, however, that within the last few years, many real improvements 
have lieen introduced in the adaptation of the Piano to the vicissitudes of our In- 
dian climate : the metal bars, thrown across in the direction of the strain, tend ma- 
terially to prevent the instrument form warping, and by themselves expanding and 
contracting with heat and cold in the same ratio nearly as the wires, they keep the 
latter under an uniform tension, and consequently always in tune ; whereas those 
Pianos, which depend upon a wooden frame alone, require to be tuned with every 
change of weather. Another real improvement in small Pianos has been the iutroduc- 
tionof the metal plate, to which all the wires are attached : the advantages gained by 
this construction are twofold, the sounding board is left free underneath, and the 
strings of the upper octaves are deprived of that long neutral space between the 
fixed pegs and the bridge, which always caused the upper notes of these instruments 
to flatten much faster than the lower octaves. In fact, the liability to stretch or 
slip, and the chance of flaws or imperfection of elasticity (which are the only causes 
of getting out of tune), being in direct proportion to the length of wire, every wire 
should have the same proportion beyond the bridge to maintain uniform tune. Some 
makers have ingeniously made use of the tail pieces of the wires, in grand pianos, to 
produce a doubling of the tone ; the wires, beyond the bridge have precisely the 
same length to the fixed pegs as before the bridge, or within the action ; on raisin^ 
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by meniTiS of a pedal the damper that iisiially covers them, the sound will be dou- 
bled by the reciprocal vibration of the extra strings : the thought has much ingenui- 
ty, and all that can be urged against it is that the bulk of the instrument is some- 
what increased, and with it the chances of derangemaiit and getting out of tune. 

4 . — Spedfic Gravity of Metallic Alloys. 

In the second number of Brewster’s Journal N. S. are some curious results 
obtained in experiments on the melting points and densities of different alloys, by 
M. Kupffer. It appears that in every proportion of tin and lead from one of tin 
with one of lead, to one. of tin with four of lead, and from one of tin one of lead to 
six of tin one of lead, there was expansion, i. e. the specific gravity of the alloy was 
found to be less than that given by calculation. At two of tin one of lead, and still 
more at three of tin one of lead, the diftei'ence was trifling ; and as the difference in- 
creased each way it was coniectured that at some intermediate proportion between 
those two, the resulting specific gravity would agree with the calculation. It was 
found that our volume of lead to two of tin gave a specific gravity almost exactly 
that of calculation. 

In amalgams of tin and mercury, again, contraction was found to take place; it 
being mil! when one combining volume of tin was added to two of mercury. In 
amalgams of lead and mercury the least contraction is found when one combining 
volume of lead is united to three of mercury. 

The following melting points were observed : 

Centigrade Fahrenheit. 

Lead, 334« 

Tin, 230 

Tin 5 primes, Lead I prime, 194 

4 „ 1 „ 189 

3 „ 1 „ 186 

2 „ 1 „ 196 

1 „ 1 „ .............. 241 

1 „ 3 „ 289 

2 volumes, 1 volume....... 194 

These temperatures were determined by noting the weight of mercury driven out 
of a small bulb furnished with a capillary tube, in the same manner as practised by 
Messrs. Dulong and Petit. They will therefore require some correction. D. 

5 . — Proportion of Recent and Fossil Shells. 

The following notice of the numbers of known species of recent Testaceous 
Moilusca and of Fossil shells is taken from Loudon’s Magazine of Natural Historv, 



Simple 
unival- 
ves ■ 

Bivalves 
and mul- 
tivalves. 

Multilo- 

cular 

univalves 

Total. 

Testaceous Mullusca of the present world, 

1961 

874 

58 

2893 

Species of British Fossil shells, . . . ..... 

401 

634 

230 

1265 

Of the 1265 Fossil Species, the following is the distribution. 


1st Division, Lst Section, Carboniferous 
order of Mr. Conybeare, 

27 

80 

33 

140 

1st Division, 2nd Section, to the Lias in- 



elusive, 

9 

38 

50 

97 

2nd Division, from the Lias upward to the 


Chalk inclusive, 

106 

375 

139 

620 

3rd Division, Tertiary Beds above the 
Chalk, ^ 

259 

141 

\ 

8 1 

408 
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Theautlior of this paper flra^rs the conclusion “ that in proportion as we desceml 
the vai^t series of deposits tliat overspread this portion of the eartii, so do we recede, 
step by step, from the circle of existing organised beings, and from the phenomena 
attendant on their structure, their habits, and their adaptations.’* I>. 

d . — Table of fke LengiLs in British. Miles of the Degrees of Latif ude and Longitude 
from 0’’. to 30^\ with the Areas hounded by them in Square Miles. 


Parallels of Lat. 

No. of 
ru.ies in 
a iVleridi- 
(urdi De- 
gree. 

' Mean, 

a 

Logarithm 

No. of 
miles in 
a Lon- 
gitudinal 
Degree. 

Mean. ■. 

h 

Logarithm 

Surn.s of 

a 4* h 

. M 
g SjJ 

^ S 
.£■ ® 
S' 

8« 

58.7160 



68.4S/0 







68.7177 

1,8370705 


68.3983 

1.8350434 

3.6721139 

4700 

9 

08.7195 



68.3097 







68.7214 

1.8370895 


68.2107 

1.8338544 

3.0709439 

4087 

10' 

08.7233 



08.1118 







68.7254 

1.8.371147 


6S.0tl25 

1.8325217 

3.0096364 

4073 

il 

08.7270 



07.8933 







68.7298 

1,8371463 


67.7736 

1.8310631 

3.6082091 

4058 

12 

08.7321 



07.0510 







68.7346 

1.8371779 


67.5242 

1.8294582 

3.6066361 

4041 

13 

08.7372 



07.3914 







68.7398 ' 

1.8372095 


67.2543 

1.8277181 

3.6049270 

4023 

14 

68.7425 



67.1143 







68.7453 

]. 8372411 


06.9641 

1.8258414 

3.6630825 

4003 

15 

0S.7482 



66.8139 







68.7512 

1.8372790 


60.6530 

1.8238202 

3.0011052 

4582 

Id 

08.7543 



60.4933 







68.7574 

1.8373189 


63.3229 

1.8216542 

3.6589811 

4500 

17 

68.7600 



66.1525 







68.7040 

1.8373611 


05.9720 

1.8193597 

3.0567208 

4536 

18- 

08.7675 



05.7915 







68.7710 s 

1.8374053 


65.6010 , 

1.8169105 

3.0543158 

4511 

19 

08.7745 



1 65.4106 







68.7782 

1.8374495 


65.2103 : 

1.8143142 

3.0517637 

4485 

20 

08.7820 



, 6,5.0100 

i 






08.7858 i 

L8375001 


64.7998 

1.8115750 

3.6490751 

4457 

SI 

68.7897 

i 


64.5896 : 







68.7937 

1.8375506 


04.3095 

1.8086708 , 

3,0462274 

4428 

22 

68.7977 


i 

64.1495 





, 


1 68.8019 

, 1.8376011 


63.9197 

1.8056368 

3.0432379 ; 

4398 

23 

08.8061 



03.6900 







68.8104 

1 .8370510 


63.4505 

1.8024316 

3.0400832 

'4300 

24 ' 

68.8147 



63.2111 







■ 68.8191 

1.83770S4 


02,9020 

L70907S5 

3.0367869 

4333 

25 

68.8236 

68.8282 

1.8377652 

62.7130 

02.4544 

1.7955603 

3.o:i:i3255 

4298 

26 

68.8328 

68.8375 

1.8378219 

62.1959 

01.9278 

1.7918871 

3.6297090 

4203 

27 

68.8422 

68.8470 

L8378S50 

61,6597 

1 61.3823 

1.7880410 

3.6259250 

4220 

28' 

68.8519 

1 68.8538 

1.8379481 

61.1050 

00.8183 

1.7840321 

3.0219802 

4188 

29 

68.8618 

1 

j 68.8369 

1.8380112 

60.5316 

1 ■' 

60.2356 

1.7798561 

3.017S673 

4148 

30 ' 

68.8720 



59.9396 

1 ■■ ■ 





The above table was compiled in the Surveyor GeneraVs Oflice, and will be 
found of great use to llevenue Surveytirs, &c. as it compreliends the latitude oi uli parb 




I. — Ob the Marriage Rites and Usages of the Jdts of Bkiraipur, 
By J. S. Lusliington, Esg, C. S. 

[Read at the IVIeeting of the Asiatic Society, March 27, 1833.] 

In the montH of May, 1832, the present Raja of Bal« 

WANT Singh, was married to a daughter of the Bechoy^e Raja, a Jafe 
chief, of a very respectable family residing near Gwalior, 

Though there is no mention of the Bechore Rajas in the Ayeeti 
Akberif nor in any English work on India, that I am acquainted with,. 
I am assured by the Bharatpur ministers and other respectable natives 
that the Bechore Princes once possessed territories in the meighbour- 
hood of Gwalior j which yielded an annual revenue of from three to 
four lakhs of rupees. They add that the greater part of these territo- 
ries are now in the hands of the Sindia family, and that the present 
Bechore Raja has only a small Jagzr of about fifteen thousand ru- 
pees per annum. 

The Bharatpur Raja was betrothed in 1824 (Samvat ISSy, to the 
Bechore Princess, by his father, the late Balueo Singh,, and under 
ordinary circumstances the marriage would have been solemnized many 
years ago. The Hindu law indeed censures the delay of marriage 
(for females) beyond 10 years, but the Bharatpur Jats as Baran* 
BanUrs or a mixed caste, deriving their originf and military habits 

* Then*! 4 years- of age. 

t Such is the tradition of the Bharatpur JAts themselves. They assert their 
(spurious) descent from the famous or fabulous Bxjei Pal of Bi&na^ regarding 
whose power, riches, and extent of dominion, many curiam tales are stiii current 
among them. In the Bjjei-Pal Rasa,*' a metrical romance or ballad (written 
in Brij Bhahha):, the Hindu scholar will find a full and particular account of this 


,;274 ■ , On the Marriage Mites and tJsages ' , 

from the Lunar (Qhandravansi) race of Kajp dts, and possessing at 
the same time the patient industry, agricultural shill, and religious 
laxity of Sudra or servile classes, do not' strictly adhere to the 
miniitise of Hindd law. Whilst they retain many parts of the ancient 
ritual they omit others, and substitute in their place peculiar forms and 
usages (as will be noticed hereafter), which though evident innovations 
are held, by them, in the highest esteem. 

But in this particular case the delay alluded to arose not from Jit 
laxity. It was owing in the first place to the untimely death of the 
late Raja Baldeo Singh, and the troubles arising out of that events 
which were terminated only by the capture of in January 

182 65 and the restoration of his son Bauwant Singh, a minor, to the 
masmd'j and secondly, to the domestic intrigues and contentions 
which took place at the capital between the Map or mo- 

ther and the Regent ministers, as to tile selection of a Gdrd or 
spiritual adviser for the young Raja. The Maji is eldest wife 
of the late Raja, and step-mother of the present Eajaj and as she 
once had the reputation of possessing « some ability, the Supreme 
Government nominated her in the first instance to the office of Regent. 

Her subsequent conduct however speedily did away with the favor« 
able opinion entertained of her. It soon became evident that any 
portion of talent or acuteness which she might once have possessed, 
was neutralised by the lasting effects of a vicious education, and by a 
more than ordinary share of feminine caprice and weakness. Being 
naturally of a violent and imperious temper the possession of power 
appeared, day by day, to strengthen and augment the worst features of 
her character, until it at last led her to the commission of acts alike 
injurious to her own reputation and fatal to the interests confided to 
her. 

Remonstrances and exhortations having been in vain addressed to 
her by the British Government, it became necessary to place the ad» 
ministration of Bliaratjmr affairs in other hands. The jRam" was 
accordingly removed from the office of Regent, (a suitable establish- 

great Hindu monarch, who fabled to bare conquered Raja Jomeswab, the 
father of Pikthit Raj, the celebrated Clmuha^i king of Delhi, and to have ruled 
despotically over the w/io/e of India. The Keroli* Raja too, boasts hi^ descent 
from Bum Pae, and if any faith can be placed in a “ Bansaolf* or genealogical 
“ tree,’^ he has a fair claim to the benefits, real or imaginary, resulting there- 
from. Abulfazl has a short and pithy sentence regarding the BansaoHsP 
And all of these tribes now carry in their hands genealogical tables for ages 
hack»*’'---&7«dwzw’^f Ayeen Ahberi, vol. ii. p. 399. 

^ He is a Chandmvami 
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■Blent Being assigned in the Me/^d^ dr inner Sapartments,) and the 
old mmisters of the Raja appointed to succeed hen Of these, the 
Dewd/z, ■ or principal minister, Jewahir' Lal, :was fortiinatel}?- a person 
of considerable knowledge and- experience in business, having held the 
with distinguish honor to himself and advantage to the 
state during the- 'reign of Ranjit, Ram'dhan, a'lid Baedeo Singh. 
By his prudent and equitable measures tranquillity was speedily restored 
and the old system of management re-established. 

But though the Runir as above stated, had been formally removed 
from the Regency, she never relinquished her hopes of a return to 
power. After repeatedly attempting to blacken the character of the 
Regent ministers, and as often failing in her attempts, as the charges 
advanced by her proved on investigation to be entirely groundless, she 
determined to change her plan of attack, and to apply all the means at 
her disposal to the establishing such an induence on the mind of the 
young Prince as would eventually throw him into her hands. With a 
view to this end she revived a story which she had herself invented 
and circulated when Regent, of the Raja's initiatory necklace'^ having 
been tied on by a favourite priest and emissary of her own, by name 
Sri' Ram ; and on the strength of this story, she asserted the right of 
this person to be elected Guri or spiritual adviser to the Raja, 
well knowing that if she could effect this object, she would secure to 
herself the greatest spiritual and political influence, and become de 
facto mistress of the state. 

The Regent ministers on the other hand had from the first attested 
that the pretensions of Parohit Sri' Ram to the Gurusliip were 
altogether false and ridiculous ; that the father of the Raja had ac- 
tually selected as Gml. for his child the superior of the very temple 
of which this Sri' Ram was the mere Pitjari or officiating priest ; 
that, the circumstance of Sri' R^vm’s being a Pujuri was a sufficient 
refutation of his claim ; as the Mehant or superior of a temple, alone, 
was qualified for the office of Gdru ; and that in addition to these 
proofs, Hari Das, the superior in question, was still living, and de- 
posed that he had tied on the necklace with his own hands during the 
life time, and in the presence of Bail»eo Singh. 

The ceremony of tying oii the necklace is performed when the G'M h se- 
lected j the ChMa, or disciple, being then an infant. This is preparatory, and in- 
tended to show that a selection has been made. When the disciple has arrived at 
the prescribed age, the ceremony of initiation is completed by the G finVa pro- 
nouncing the “ Gut or mystical charm in the ears of the Ckuia, wha 

thereby becomes a twice-born, or regenerated man. 

N N 2 







On the Maniage Rites, and Usages 

'>";To this' statement, a flat denial was ■ given -bwtlie, and liw 
favourite priest, and amidst the bickerings and intrigues that ensned, 
tbe Raja’s marriage was for aome years considered inexpedient ; it being 
contrary to usage that a person siioiild be married prior to tbe cere* 
mony of investiture being completed by bis Gurtis pronouncing tbe 
■Gut Mantra, or mystical words of initiation. 

Snell was tbe state of this question up to tbe beginning of 1832, 
wbeii' tbe , advancing years of tbe young Prince convinced tbe regent 
ministers that a further delay would only tend to defer'^ tbe remedy 
■of tbe'b-vil, not tbe evil itself/’ and that some decision must be forth* 
with resolved on ; — after mucli doubt and liesitatiori' they determined 
■to solemnize the marriage, leaving tbe choice of a Girtt to be decid- 
ed on by tbe Prince himself on bis attaining bis majority. Before 
venturing on so unusual a proceeding, an opinion was obtained from 
the Brahmans, that tboiigb it would doubtless have been proper for 
tbe Prince to have become tbe disciple of some Gftrfi previously to 
entering upon tbe holy state of matrimony, still it would be better 
for him to marry at once, and afterwards select a Gtini, than con- 
tinue in bis unhallowed state of celibacy. 

At tbe same time it was decided that tbe marriage ceremonies should 
.be solemnized at tbe town of Dipt (24 miles to the north of Blmratpur), 
that the bridegroom should go out thus far to meet tbe bride, and 
after the performance of the ceremonies, conduct her to his palace at 
Blmratpur. 

It has been stated above that tbe Raja was betrothed in tbe year 
1824, and I now proceed to desexibe tbe manner in which tbe betroth- 
al (Sugai) takes place. I am well aware that in doing so I run tbe 
risk of wearying tbe patience of tbe reader. But it is necessary in 
this as in other things to begin with tbe beginning ; neither am I igno- 
rant that tbe ceremonies which form tbe subject of this paper have been 
pronounced by the historian of British India (see vol. 1. note e.), 
to be trivial, multiplied, and tiresome.’’ Such they would doubtless 
appear to be to the philosopher and historian of Europe, who, calm- 
ly seated in bis study some thousands of miles from tbe coimtxy in 
which these customs obtain, looks with wonder or contempt at the 

* Remedia potias malorum quam mala ipsa differeiites.--- Tkc/te 

t The ^^Bhowans” or garden-palaces ol Mg, built by the celebrated Jdt, 
Su'iiAj Mul, may safely be compared with any of the buildings erected by the 
Muhammedans at Delhi or Agra. They were constructed of the stone found in the 
Birghm hills about 80 years ago. For a short account of the antiquities of Big, 
see Appendix, A. 
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trivial and maltiplied’^ details, and in sorrow. or anger records liis 
opinion of tlieir al^snrdity. But tlie Hindd, alas ! looks upon these 
reij. ahsuriiHes hi a totally ' different light— he considers them as part 
and parcel of Ms religion, as forms which were in the first instance 
inculcated by his deities, and which the practice and veneration of 
ages has hallowed. We may lament that he should do so, but we 
ought not surely to condemn him without inquiry. It appears to me 
that some of these very ceremonies, of which so sweeping a condem- 
nation has been passed, are not only interesting and curious, but even 
valuable, inasmuch as they tend to throw light"^'* upon the feelings and 
domestic genius of our subjects. 

The betrothal takes place in the following manner— -a message is 
first sent by the father of the girl to the bridegroom’s father, intimat- 
ing that as alliances have formerly taken place between their fixmilies, 
and as Providence has kindly blessed him with a daughter, &c. he is 
anxious to bind the knots of amity closer than ever. Should the father 
of the boy approve of the suggestion, he dispatches a Farohit or fa- 
mily priest to the lady’s father, both to measure the height of the 
girl and ascertain her personal appearance, &c. On the return of the 
Farohit to his employer, the height of the young lady is compared with 
that of the boy. Should it appear to be of the orthodox proportion, and 
the report made by the Farohit of her beauty be favourable, the genea-^ 
logics and affinity of the parties are then inquired into ; and in the 
event of their not coming within thef prohibited degrees, the be- 
trothal is agreed to, and considered binding upon both parties. 

The betrothal having been adjusted, and the Tika or marriage 
present sent by the bride to the bridegroom, it remains for the Brali * 
mans to select what they may be pleased to consider a fortunate hour’’ 
for the marriage. Regarding this important point, long and tiresome 
disputes are sometimes carried on between the astrologers of the two 

“We cannot,” says the talented and discriminatingSir H. Strachev, “study 
the genius of the people in its own sphere of action. We know little of their 
domestie life, their knowledge, conversation, amusements ; their trades and castes, 
or any of those national and individual characteristics which are essential to a 
complete knowledge of them.” Perhaps the acknowledged existence of this lament- 
able defect may excuse the attempt on my part to illustrate one of the most im- 
portant events in the life of a Hindd. 

f The prohibited degrees among tiie Bkaratpur Jdts are the Gots or fsimilies 
of the boy's paternal and maternal grand-fathers and grand-mothers. In this, 
as in many other points, they depart widely from the strictness of the Hindu system 
as promulgated in the “ Institutes of Menu',” where prohibitions of the most ex- 
traordinary nature are enumerated, and directions for choosing a wife minutely laid 
down. 
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■durliars. These disputes would indeed he eudless, 'hut for th^ inter- 
ference of the superior party j. who. may always ..Gommand or obtain, the 
silence of the priests by a well-timed fee, or the promise of a grant 
of land. All opposition then ceases difficulties and scruples founded 
upon texts .from the 'sacred writings' vanish, as soon as the land of 
promise appears in sight : a little ingenuity and a considerable portion 
of hardihood is all that is required ; for with the aid of these two 
auxiliaries the very Shasfras which at first appeared to condemn the 
arrangement may be clearly shown to favour it. There is an especial 
advantage in this sort of arrangement to the soothsaying Brahmans. 
Should the Molirat prove a fortunate one, they take good care to 
attribute all the happy results following it to the skill with which it was 
arranged by them, hut if on the other hand any untoward events 
should happen; if for instance the bride should prove barren or pro- 
lific only in female* children, they represent that they had from the 
first had a divine presentiment of the evil, but yielding to the opinion 
attempted hy the anger of the Prince had consented to fix the 
agreeably to his wishes. 

As before stated, many years elapse between the act of betrothal and 
the celebration of the marriage rites. It is however expedient that 
the number of years thus intervening should constitute an uneven sum, 
as 3, 5, 7, not 2, 4, 6, which would be deemed unlucky. Asimilar be- 
lief in the virtue of uneven numbers has obtained amongst many na- 
tions from the earliest ages. It is especially laid down in the astro- 
logical books of the Hindiis. Thus in the MohraUCkintaman, (a 
book abounding in the most extraordinary absurdities,) it is written 
that it is always fortunate to meet the black antelope on the right- 
hand side, and if the number of antelopes be odd, it is even fortunate 
to meet them on the left side. A bad omen occurring to a person 
starting on a journey is removed by eleven inspirations, and twenty-five 
ateps with the right foot should then be taken. Perhaps this belief may 
have given rise to the Hindu Triad, and triliteral monosyllable for 
the three worlds—earth, sky, and heaven. The number three being 

* There is a curious passage in the Koran, illustrative of the feeling which pre - 
vailed among the Pagan Arabs on the subject of female offspring ; see Sale’s 
Koran, c. 16 . And when any of them is toM the news of the birth of a female, 
his face becoinetli black, and he is deeply afflicted ; he hicleth liimseif from the 
people, becauseof the ill tidings which have been told him, considering with himself 
whether he shall keep it with disgrace, ov whether he shall hitrij it in the dmtJ^ 
The feeling led, in Arabia as in India, to the crime of infanticide. It was formerly 

practisedby manyof theRajpdts andby the Jdts. I wish I could persuade mv- 
sself that it has ceased. 
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tiiieTen, aB.d as^ siicH supposed to be of especial ■ sanctity. At any rate, 
■wberever or, lioweYer .tlie: belief origiiiated, it -was-' at one time prevalent 
tlirougliout the world. Even the Platonists appear to have iiicllnocl 
to it, and it was certainly esteemed by the other philosophical sects-—* 
nor is it perhaps much more absurd than the belief in alchemy, which 
formerly mastered the intellects of the sages and philoso])iiers of 
Christendom, and for a time at least is supposed to have influenced 
the suhlime genius of Newton'^. 

The time for the marriage having thus been fixed, the day on which 
the (or letter containing the marriage horoscope) shall 

be sent by the bride to ^ the: bridegroom, is '.then adjasted. This" is 
brought by the Parohit or family priest of the bride’s father, and is 
simply a large scroll of paper, on which the day fxed on for the wed- 
ding, the aspect of the phinets, the number of days during which the 
hridegroom’s body is to be anointed with jasmine oil fCkmubi U-ka-tel), 
and the number of rejoicings {mangal) or days during which the 
ceremony is to last, are specified. 

The lagan is written in Sanscrit, and together with the kkilat 
which accompanies it, is received by the Eaja in the inner apartments, 
on which occasion none but the females of the family, the Brahmans 
and ParoMts (who have always access to the mehal), and Raja himself 
are present. 

The lagan-patri having been brought by the Parohit to the Eaja, 
the latter places it on his head, in token of respect, and delivers it 
to the Brahmans in attendance, who read and explain its contents. 
The Raja is then lifted f' up by the nai J in waiting, and carried into 
the inner apartments, where the Maji or Rani mother resides, and 
to her he gives the lagan-pairi and khilaf which accompanied it. I 
should have stated above, that the lagan is tied up with yellow^ 

* Not less extraordinary was the enthusiastic belief of the Emperor Jux^ian, the 
hero, legislator, and in the virtue of the Eleusyuian Mysteries and 

Grecian arts of divination. Gibbon observes, with his usual felicity of expression. 

By a strange contradiction, he disdained the salutary yoke of the Gospel, whilst he 
made a voluntary offering of his reason on the altars of Jupiter and Apollo.*’ 
dim and Fatly chapter xxiii. 

With regard to Sir J. Newton\s belief in the doctrines of alchemy, I observe 
that Sir D., Brewster, in his lately published Life, (page 302,) states, that there is 
no reason to suppose that Sir I. N. did believe in them. 

t‘ He is lifted up, because it is considered improper that he should come in con- 
tact with the vile earth during, the performance of the ceremonies. 

X Nai or barber ; the attendants on Rajas and Sirdars at Bharatpur are all 
of this caste. NalnSy females of the same caste, wait upon, the Fani. 

§ It is the favorite colour of Krishna j hence his synonime Pitambek, the 

yeilow-ciotlied” deity. 
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tk’eads (this colour being esteemed fortunate) ; that grass^, an 
emblem of increase, is put on it; and that gold coins, betelnut, rupees, 
MMi or yellow curry-powder,' and yellow rice are placed within the 
folds of the paper. ■ ' . 

The lagm-patri is intrusted to the keeping of the Rani mother 
until the day of her death, whilst the hMld is sent out by her for 
the inspection of the Sirdars assembled. When the FaroMt or 
his followers, who escorted the lagan, have returned to their tents, 
which are pitched outside the city, it being contrary to etiquette 
that the bride's party should partake in any way of the bride- 
groom's hospitality, Gur (unrefined sugar) is distributed to the po- 
pulace. On the third day after this, ^kt Farohit returns with pre- 
sents to the bride. 

From the receipt of the lagan, the marriage is considered to begin. 
Marriage songs (Barna and Barni) are sung in the houses of the 
bride and bridegroom, and presents are distributed to the vromen 
who sing; these are for the most part females of the same stock (Got) 
as the bridegroom. The subjects selected by them, and the language 
in which tSey are illustrated, are alike coarse and ludicrous, resem- 
bling perhaps the sales et convicia" sung by the Roman boys at 
tnarriages, or the rude jokes and indecencies which pervade the songs 
of our older poets . 

The Baja’s mother sits in the midst of the singers, listening to the 
songs, and frequently joins in the chorus herself. The singers are 
rewarded for their labours, and their songs are always in proportion 
to the re'ward. There is a common saying, taken from this cir- 
cumstance, which has passed into a proverb, ** Jysa tera hourt wysa 
men gkF Qx thQ goodness of our song will depend upon the num- 
ber of rupees bestowed on us. 

The marriage songs having been instituted, and the body of the 
bridegroom anointed with jasmine oil, which is applied with 

For an account of tbe sacred or d&h grass, see Asiatic Researches, vol. 
iv. Observations on select Indian Plants, by Sir W. Jones. The following text 
is there quoted: “ May Burm^ which rose from the waters of life, which has a 
himdred roots and a hundred stems, efface a hundred of my ^im and prolong my 
emsfmce on earth for a hundred years.*’ Mr. Henry Colebrooke quotes another 
text in praise of Bur & a , in his learned Essays, and Colonel Todd t mentions that the 
BajptUs are fond of comparing themselves to this valuable grass, which thrives in 
almost every soil, and propagates itself for ages and ages. The comparison is not 
confined to Raj2}Hs alone, it is current throughout upper India. 

*f* I quote from memory, not having Colonel I’odd's valuable work by me, the 
inmeot which I perused (with less attention than it deserved), two years ago, inCal* 
cutta, the I have not yet seen. 
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grass to Ills feet, arms; aad, shoaHers, tlie worship of the potter's wheel 
(Uhakr-pt(ja) is then performed b j the Mqjt dM, female . relatives of 
tbe Raja. ^ This consists in visiting' shop of thejf^ily potter, and in 
offering up sweetmeats, betelnuts. and rupees on his wheel. The prais- 
es of this instr ament and the article produced by it are chaunted bv 
the women, and the ceremony concludes by a demand on the part of 
the potter* for a present; upon which there ensues a mock dispute 
between him, the Manls, and the women, the potter demanding ex- 
actly twice the sum to which he is entitled, and the females as stoutly 
refusing to comply with his demand. The dispute is generally ended 
by a compromise between the belligerent parties, and the female dia- 
putants return to the' 

Two days prior to the marriage, the women of the repair to 
a tank within the interior of the palace, and having with their hands 
dug up the wet mud on its banks, bring it on their heads into the inner 
apartments, where they proceed to construct a miniature store-house 
or granary for the bridegroom. The meaning of which is obviously 
this, that it becomes the bridegroom to lay up ample store of provi- 
sions for Ms future wife and family, whilst it is no less incumbent on 
them (his relatives) to assist him in so doing. 

After the worship of the potter's wheel the Raja and the whole of 
his Sirdars repair in state to the shrine of SitM, the goddess of 
the sraall-pox. Propitiatory prayers and gifts are offered up to this 
dreaded personage, and various articles of food and incense placed be- 
fore her. So general, I may add, is the worship of this goddessf 
throughout these parts, that every village has an altar consecrated to 
her, which consists generally of a mere heap of stones loosely piled up," 
with one slab placed perpendicularly, on which a rude image of the 
goddess is engraved. 

The appearance of this goddess is said to be similar to that of an 
old and wrinkled woman, and, for this reason, the Hindus consider it 

* Two reasons are assigned for the worship of the wheel ; 1st, that it is the wea- 
pon of Vishnu. 2ndly, Its great utility to the married couple, as furnishing tiiem. 
with utensils of every description. 

f She is said to ride on a donkey and to have a potter as a groom, and for this 
reason potters are entitled to the food offered up at her shrine, should it he 
or food cooked in sl chulha, but if M/tri or sweetmeats (which by someconveni- 
©nt text| are held to be lawful to all Hindus, though cooked by strangers), the. 
Brahmans take good care to secure them. 

5 Provided they are inhabitants of the Mudk J)e$, or country between the 
iayu Vind/i^a xmgeB. 
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proper that persons, seized ■ with small-pox shoidd: be.;^ by old 

■•women alone. 

Another still more extraordinary^ act of cIe\:otioB; is then: .performed, 
the worship of the (xo^m or place in which the filth of the palace 
is deposited. The worship consists in sprinkling w'ater, perfumes, and 
sweetmeats on the mass; and it is, said to be mdicative ,of the wish on 
the part of the worshipper, that his progeny may increase and multiply 
even as the heap of rubbish before him* In like maiiiier, the Hindus 
are accustomed to throw their sucking teeth on a dunghill, uttering at 
the time a prayer that their new teeth may quickly appear, and increase 
even as the dunghill has increased. Strange as this worship may ap- 
pear to us, we should not forget that it may be defended by classical 
precedents. If the Romans adored their Cloacina,/- surely a less 
civilized people may be excused for worshipping the Gohra>. 

Upon the termination of these several acts of devotion (rite peremp** 
tis), there remains the ceremony of the BMt to be performed, which is 
the presentation by the brothers and other male relatives (of the 
Ranis), of marriage clothes, and presents to the Raja. The presents 
consist of elephants, horses, camels, clothes for the Raja and 
Ranis'^ and ashrafees $ and are given first to the ParoMts, then to 
the Ranis and female attendants, and lastly to the Raja. In return 
for these presents the donors receive nee from the Raja. Hence the 
name of the ceremony. 

When the Raja’s mother has put on the marriagef dress thus pre- 
sented to her, and the circumstance has been communicated to friends 
and people assembled, the marriage is considered to have commenced, 
and the liveliest ma.rks of rejoicing ai‘e. exhibited. 

The day before that on which the “ bardf' or marriage cavalcade 
starts for the place at which the wedding is to be solemnized, the de« 
putations sent by foreign states in honour of the marriage are feasted 
by the Raja ; after the entertainment is over the whole of the Raja’s 
relatives stand up, and whilst the Prince himself remains seated on the 
guddee throw rupees, dec. into a flat iron dish. The women singing the 
following words: 

** Tiini khmjo jpet% pusar yun to lejuega Mdnh mar or you have 

* His mother, grand-mother, &c. not his future wife. 

t The act of putting on the dress thus presented is called hUt paMram,^^ a 
curious idiom enough. 

X This is an allusion to the PSthya, or allowance of food given by the state to 

the relatives of the Raja. A PMga is literally a bellyful, but varies iu quantity anfi 
quality according tc the pleasure of the granter and rani of the grantee. The. 
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filled your bellies famously. In the same way shah it be taken from 
you (even) by blows (i. e. should you refuse). 

_ The lime having at length anived at which the marriage procession 
is to set out, the attendants proceed to array the bridegroom in his 
marriage garments, which, as wiU be seen from the following list, are 
■sufficiently niimeroiis. • 

On his feet he has shoes of embroidered velvet. His pmjamas or 
loose trowsers are composed of kmkhab, and under these he has a 
te' of yeUow silk. 

As an under vest or garment he has a Jdmd of cotton cloth, trim- 
med with silver lace, and dyed of a yellowish red colour (JcesdrtaJ. 
Over this Jdmd he has an embroidered vest, studded with pearls, (jer- 
rika jdmd,) and over this again a girdle ornamented in the same way. 
The panarth, a sort of long handkerchief, is tied to his girdle, and 
thrown over his shoulder, to enable him to keepthe dust fromhis Lyes, 
or wipe it off should any find access thereto. On his head he has thL 
«»•*, or marriage chaplet, which is richly ornamented with pearls 
andgold embroidery, and is supposed to resemble the helmet of Kanhva, 
its plume of peacock’s feathers. 

His eyelids are stained with Imjul or lamp.black, his feet and hands 
with mehnMi, and on his feet, hands, arms, and neck, he wears a 

Fethya of a Rani, for instance (see Appendix, B.) comprises all sorts of grain, 
spices, sauces, &c. and that sine of Indian life, shiTiit or sweetmeats. 

Ihe fondness of all classes, high and low, men, women, and children, for these said 
sweetmeats is to 2 (s quite maiwelloiis. 1 hare been assured, that some Brahmans 
will eat a 100 balls of laddu (sugar, ghee, and pounded gram) at a sitting ! \ There 
IS a curious character of an ‘‘ eating Brahman,’* a “ grand gourmand,” in the 
'Hindd Theatre.” ■ . . 

* It has a curious sort of veil in front, torniecl of gold threads, hanging loosely 
from the head to the breast, which is intended to protect the wearer from the 
“ evil eye:' A belief in demonology and witchcraft prevails throughout HindO- 
stan. As a curious instance of ‘‘ public opinion’* among the Jfits on this subject, 

I may relate the following anecdote, told me by a veiy respectable native of 
Bkaratpur, In 1815-16, the Bharatpur Raja, Randhih Singh, had an interview 
with Lord Hastings at Futtehpur Sikri, and was received by that distinguished 
nobleman with his usual kindness and alfability. The Raja was highly pleased 
with the interview, but happening in the course of the next year to lose his eye- 
sight, by an attack of cphthalmia^ some of the people about him, who from the 
first had endeavoured to dissuade Mm from meeting the Governor General, gave 
out that his blindness was the effect of witchcraft ” practised on Mm by Lord 
H. during the interview, and this tale was generally believed throughout the 
Bharatpur Raj I! 

t Every one has witnessed the beautiful vermilion dye which the natives ex- 
tract from this plant. It is considered as essential an ornament by HindCi and 
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variety of jewels, both such as are peculiar to men, as also some which 
are ordinarily worn only by women. Thus, besides bracelets on his 
wrists, he weare the ponchi. a sort of bangle usually worn only by 
females. On his neck too, in addition to the common necklace which 
all Hindus wear (kanthi), he has the hansli, a kind of collar made 
of gold or silver, and the shape of which is that of a horse shoe, 
thus S . He has also rings on his little and fore fingers. 

Thus attired, the bridegroom proceeds to his mother’s apartment, 
where he has one more ceremony to go through prior to starting : 
after the usual obeisances, the Raja applies his mouth to his mother’s 
.breast, a,nd affects to imbibe some of the milk contained (or supposed to 
be contained) therein. This is of course a mere form, but it is never 
omitted by any caste of Hindiis, and is obviously meant to remind 
them of the period when they derived strength and nourishment from 
their mother s breast alone, and of the duty imposed on them of pro. 
teotmg the parent who cherished them in the days of helplessness. 

This sentiment is simply and beautifully expressed in one of Sadi’s 
odes, of which I presume to offer the following version. (See Appen- 
diXj G.) 

_ Having received his mother’s benediction, the bridegroom leaves the 
inner apartments, and joins the marriage procession, which is mar- 
shalled outside the mehal. He is then lifted into a palankeen or 
hmdah as^the case may be, or rather as the Brahmans may have ' 
directed. The chief thing at issue is the direction in which he is to 

proceed, particular kinds of conveyances being considered fortunate to 

persons travelling in particular directions: thus, should a person be 
journeying towards the east, he should proceed on an elephant -if 
to Ae soutti m a rath; to the west, on a horse; to the north, ’in 
apalAz. _ These directions are of course seldom observed by persons 
of inferior condition ; indeed, they are manifestly intended oVfor 

mdeed liy aH Asiatic women as rouge was (I will not venture to sav fa) by our own 
fmr country women. There is this distinction however to be obs'erved in the tio 

:r:rt 

ov shall Ilearn, if she hath passed this way : the pleasing soil, softeLd by 
showers, perchance may have retained the delicate impression of her feet 
and show some vestige of t/zeh- ruby tinctarer The subiect ho. l,.„ 

ceits 1 this tl^c produced no less than KO con- 
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people of rank and ■wealth. The nio7ir(t7*aft howe'ver, is never 
violated even by the poorest liindil, and judging from my expeiience 
at Bharatpur, I would say their faith in its efficacy is as drm as ever. 

On passing through the city, the Eaja stops at the Behari ji 
mcmdirf the temple of the playful god Krishna, and makes his 
obeisances to the Mchant or high-priest of the establishment. 

There is a tradition still current at BJiaratpur of the sable god'*^’^ 
being the Mlledar\ of the fort (though not properly within the land 
of BnijJ, and for this reason, both he and his ministering priests are 
entitled to greater honors than are rendered to the other forms of the 
deity. On entering the lyiartdii^ the Eaja seats himself on the ground 
near the Mekant, who does not rise from his gaddl or cushion. 
The Raja hiimbiyj invokes the blessing of the holy man, which is ad 
cordingly given, the Melianf throughout the interview maintaining 
the tone and manner of a superior, whilst the Raja acts the part of 
the suppliant. The same forms are observed when the priest visits 
the Prince in full darhdr, Tlie Raja rises to meet the saint as he en- 
ters the hail of audience, and taking him by the hand, seats him on the 
masnad, himself sitting on the ground beside him. Some idea may be 
formed from this circumstance of the important part which these Mehants 
play in Hindi! states. The high esteem in which they are held by 
all classes of Hindus, from the Raja down to the unwashed artizan,"^" 
necessarily gives them the greatest influence in state affairs, should 
they be of an intriguing turn of mind, and especially when they con- 
trive to become the Guru or spiritual adviser of the Raja. The 
notorious Sri' Ji of Jeypur, the Gim, and as the Jdts affinn 
evil adviser of Dtjrjan Saul, whom he instigated to his hopeless resist- 
ance to our arms, may be taken as a good specimen of an unprinci- 
pled intriguing Mekant ; nor is Bharatput* without a similar character, 
as is well known to the supreme authorities. In general, however, the 
Mehants are said to be quiet, well disposed personages, and I believe 
that a political Meliant subjects himself to as much odium among the 
Hindds as a political priest does with us. As all the mandirs^ have 

^ The favorite epithet applied to Krishna Syamare. 

t During the assault in 1804-5, our Sipahis protested that they saw the god 
distinctly I ** dressed in yellow garments, and armed with his peculiar weapons the 
bow, mace, conch, and pipe V’ 

X Previously to sitting, he performs the dandamfy a salutation which consists in 
raising both hands joined to the head, which is, at the same time, slightly bowed. 

§ The two principal temples at Bhuratpur are those of Behari Ji and Lach- 
MAN Ji, the former belonging to the Nem&wat^ the latter to the Uhmdwat sect of 
By ray is. The Mehants of these temples have each a Chanda or cess allowed 
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'grants of land from the 'state or' a share in the assessments levied tipoh 
villages, they are of course more ' or less dependent on the will of the 
reigning Prince. . 

' ' I may mention here, in order to 'preserve 'myself from the imputation' 
of having mistaken ' the ' ground' on which the extraordinary marks 'of 
respect above detailed are paid by the Rajas, to the Meharit 

of the Behari Ji MandiTt that the present Raja, for reasons which 
have been already mentioned, had not become the Chela of any Gurii^ 
at the time of his marriage, and that consequently it was not as Ms 
Gum or spiritual adviser that he reverenced the but as being 

the superior of a temple especially dedicated to Krishna. 

Quitting the temple, the cavalcade proceeds on its way. As it 
passes through the city, the inhabitants crowd the tops of the houses, 
anxious to obtain a sight of the precession, and compare it with those 
of former princes. The streets are illuminated, with chirdghs fixed 
npon bambu trelles work; and as the Prince himself advances, the loud 
cries of "*Ram1 Ram T’ become more and more frequent; uttered as 
they are by all ranks and ages, from the grey-headed men of sixty down 
to the child of three or four years old; add to these sounds, the Con- 
cordia discors’* of the large slumkh or shell ; the blowing of fifes and 
trumpets, and beating of drums on the part of the Paltans, ^Mch 
precede the Raja ; the deep bass sounds of the Nakdras or kettle-drums 
borne by the camel Sotoars^ the shrill piercing tones of the bambu 
pipe ; the tinkling of the elephants’ and camels’ bells ; the waving of 
chouries ; ** the dancing of the tail spears” on which the national 
standards* are fixed ; the discharge of fire- works and jingalls, and we 
have a pretty correct enumeration of the attributes of pomp (and melo- 
dy !) with which a Hindi! Prince goes forth to his wedding. 

The women of the different villages through which the Beirut passes 
advance to meet it, singing the songs of rejoicing usually sung at the 
HLtU\. In return for this mark of respect presents are given them, 
generally about five rupees per each village. 

them by the state upon all villages. The mimber of villages is about 1,200, and 
the Chanda varies according to the Uahha, being seldom if ever above two rupees, 
nor less than four annas. ^ Besides tbe CkandUf they have the ** Changi or 
tithe in hind, levied upon all sorts of grain when exported for sale in the bazars, 
and a pious or superstitious Prince occasionally makes them a grant of a village, 
i e. of the government share of the produce, which is collected by the Mebant 
instead of by the Sirkar, 

» ■ * A yellow Hag, with the figure of the monkey-general Hanuman rampant 
in the centre, 

t so called from the month Phagm, 
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The procession moves at a slow and measured pace : immediately in 
front of the bridegroom’s elephant are stationed a number of water- 
carriers, bearing skins of water, which they occasionally pour on the 
ground before him ; not with the intention of laving the dust, for that 
would he considered absurd, but to convey to all beholders the notion 
that the presence of the bridegroom is as grateful to his mistress and 
all created things as water is to the parched-up earth. 

When the bank has arrived to within a mile or two of the town 
at which the wedding is to take place, it is met by the nearest male 
relative of the young lady, who comes out thus far to honour the bride- 
groom, and to conduct him to his tents. Tliis is called the Peskrai 
ot Istakbal, and is considered an important part of native etiquette. 

It obtains I believe throughout Asia, certainly in all Muhamniedan* 
couBtries. 

The whole of the bridegroom's Sipahis, attendants, and sirdars, 
CGBStitiiting a body of about 8000 men, are dressed in marriage gar- ^ 
ments, as also those of the bride. In fact, no one would be allowed to 
form part of the procession, oi: to be present at the marriage feast who 
was not so attired. This piece of eti(juette throws lighten a passage in 
Scripture, Matthew xxii. ‘‘And when the king came in to see the 
guests, he saw there a man which had not on a wedding-garment, and 
he said unto him, Friend, how comest thou hither, not having a wed- 
ding-garment? and he was speechless. Then said the king to the servants,. 
Bind him hand and foot, and take him away and cast him into outer 
darkness, A similar violation of established rule and etiquette would 
meet with a similar punishment, I believe, in any native state. 

I shall now describe as shortly as possible the ceremonies which are 
performed after the arrival of the bridegroom. In the first place, a 
hookah, bhang, tobacco, car damn ras, and are sent to him by 

the “ Samdhr or father of the girl, and the “ Samdhr himself waits 
on him. He is received with much respect by the Sirdars of the 
court, hut the bridegroom neither rises fi*om his seat nor returns his 
salutation. The natives consider the bridegroom fo be a sort of Di- 
vinity^ for the two or three days during which the ceremonies last, and 
for this reason he neither returns his father-in-law's greeting nor that 
of any one else. "When the two or thiue days are over, he relapses 
to his former “ earthly" state. 

^ Howerer low the caste and station of the bridegroom, he is* called a “ etrhai 
mz ha Badshak” or a “ King for two and half days,” i. e. during the performance 
of the ceremonies, which, last two or three days, according to the resources of the 
bride’s father, who is expected to feast the cavalcad^for atieast two and geiie- 
rally three days. 


S88 


On tM Marriage Mites mi Usages ■ 

In tlie evening of the hrst day, the ceremony’ of the takes place, 

mnd at midnight that of the Ho7n, Though there is no iiientioa.of the 
Toran in Mr. Colebrookb’s Essays, nor any allusion to it in the Hin- 
du Theatre,’.' or law, it is considered by the Jits, and J am assured,:’ by 
ail Hindds in Upper India, as a very^ important ceremony, and as such, 
is never omitted. The Toran is a wooden ornament, or rather the figures 
of certain little birds, carved in wood, and gilded over with gold leaf. 
These are fixed above the doorway leading into the Mandap or 
marriage pavilion, and the ceremony consists in the bridegroom's strik.® 
ing or touching them with a sheathed sword. 

As soon as this feat has been accomplished, a general sprinkling of 
Jfw/i powder and explosion of fire- works takes place. The Sirdars 
partake of a zgafat at the Samdhfs house, whilst the bridegroom 
returns to his tents, it being considered improper that he should be 
feasted by Ms father-in-law prior to the performance of the 

Though I have made repeated inquiries as to the origin and mean^ 
ing of the Toran, ! have not hitherto received any satisfactory explana- 
tion of it : — one reason assigned, and it is certainly a plausible one, is 
that the touching it with the sword is intended to represent the bride- 
groom's superiority over the bride, and to convey a hint to her and all 
present, of the treatment she will receive, if refractory. The New 
Zealanders, if I recollect aright, convey a similar hint to their intend- 
ed wives, though in a somewhat coarser fashion, by knocking them down 
with large clubs previously to the marriage ; or perhaps, the 
some' allusion to the kind of wedding or rape entitled Rakhasa, which 
took place between Krishna and Ku'khmani', and is one of the 
forms enumerated by Menu. 

The sacred ceremony of the Horn or burnt- offering takes place at 
midnight, and as it is decidedly the most classical and interesting of all 
the Hindu sacrifices, I shall endeavour to describe it minutely. I shall 
not attempt to give the Mantras, or incantations used on the occasion : 
first, because on account of my very slight knowledge of Sanscrit I was 
unable to determine the particular Mantra chaunted by the priests ; and 
secondly because the Mantras generally used on such occasions have 
already been given by Mr. Colebrooxe in his admirable papers on the 
religious ceremonies of the Hindus, 

The Horn was performed under !he Maniap or marriage pavilion, 
at the gateway of which the ceremony of the Toran had taken place. 
The pavilion is erectedby the bride's father, and is constructed of wood- 
en posts, gaily ornamented and gilded with gold leaf, having niches for 
the reception of the small earthen lamps which serve to illuminate the 
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compartments into wWch it is divided. The whole of the pavilion is- 
carefully covered over with long cloth ; and from the roof of it numer- 
ous lamps of coloured glass or paper (in which the purest ghee is burnt) 
are suspended by long strings; gilded cocoanuts are also to be seen 
dangling after the same fashion, and the appearance of these and of 
the many-coloured lamps is at once fantastic and pleasing. 

The spot of ground on which the sacrifice is to be performed having 
been selected by the Brahmans, the JNains or female attendants of the 
bride proceed to decorate it in the prescribed manner : “ The fio'ore of 
the sacred lotus {nymphm nekmhoj, on which, according to Hindu 
belief, the deity floated amidst the waters of chaos, is drawn upon the 
ground in the centre of the cliouk or square. On the figure of the lotus 
small wooden stools are placed for the bride and bridegroom, their 
faces being turned to the east. 

Immediately opposite to the chouk is the bedi, or altar on which 
the Agham or sacrificial fire is lighted. The altar is square, formed of 
earth, and ought to be one hut h (cubit) in height, but the dimensions 
vary. In the centre of it is placed the holy fire, which may be formed 
of the six following woods; viz. the Pulas (Bntea frondosa) , Pepvil 
(Ficus religiosa), Chonkra (Prosopis spkigera—Shutmi in Sanscrit), Akh 
(Asclepias giganteaj, Kher (Acacia Catechu), and Onga (Achryanthes 
aspera^.J 

The father of the girl {samdM as he is called), the bridegroom^s 
nearest male relatives, and the Brahmans who are to perform the cere- 
monies, having seated themselves round the sacrificial fire, the bride- 
groom enters the pavilion, carried or supported in the arms of a naL 
The smndU honours him with a respectful salutation (dandavatj, 
and pronounces a short benedictory prayer, expressive of gratitude for 
the high honour conferred on his daughter. To this prayer no answer 
is given, nor is any return made to the salutation. 

The samdJii then brings a carpet for the bridegroom to sit on. 
This is placed on the right-hand stool, that on the left-hand being 
reserved for the bride. He also brings water for the bridegroom^s feet, 
and the Brahmans chaunt a mantra in praise of water; but as the 
mantra and this particular ceremony are both described in Mr. Cole- 
beookb’s third Essay, any farther notice of them would be presumption 
on my part. The holy element, water, which Findak declares to be the 
best of things, is honoured with three adorations. The first, or the 
ablution, is called snan ; the second, or the pouring the water on the 

5 See Sadian Fiauts. Tine Onga is the Upta Maga of Sanscrit. 
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gtonnd from' a i^essel in the shape of a boat, urgM ; and the third' 
is the sipping, or aclmiin. Surely, there is nothing very absurd 
dr tmiaF" ' in these" allusions to the three great purposes to which water 
is applied in India, and throughout the worM, viz. ahlution, irrigation, 
and nourishment. 

After the adorations of water, the bride enters the pavilion, and being 
carried to her father, is by him received with extended arms, ■ He- then 
presents her to the bridegroom, places her hand in Ms ? the latter 
joining his two palms together to receive hers ; as is customary 
throughout Hinddstan "with persons when a gift is conferred on them. 
The Brahmans now proceed to channt the or votive prayer, 

expressive of the solemn vow by which the bride has been dedicated 
and given away by her father, and thus after one or two other man-*- 
iras, the kanya-idn, which precisely answers to our giving away of 
the bride, is accomplished. 

The Bharatpur Pandits assert, that the kmya*^Mn irrevocably fixes 
the marriage, even though the Horn or burnt-offering should not take 
place. This appears to be contrary to the text in Menu, which declares 
that a marriage is irrevocable after the seven steps have been taken at 
the Horn. Mr, Colebbooke also states that the seventh step renders 
it irrevocable. 

The kanya-dan is succeeded by the parkrama or pridakshamf in 
other words, the circuits round the altar. The clothes of the bride- 
groom are tied to those of the bride ; their hands bound together with 
husa grass, or a yellow thread : and in this state they have to per- 
form seven circuits round the altar. The Shastras indeed prescribe 
four circuits as the proper number, but the Jte always make seven. 

The number of circuits having been finished, mantras are recited and 
ablutions offered in honour of Aghana, (the god of fire,) the purest 
symbol of the all-pervading principle of life and power, which, as in 
tlie Platonic scheme, is supposed to diffuse itself throughout the mass 
of created things, and to vivify and animate the countless particles of 
matter. 

Cceliitn et terras camposque liquentes 
“ Spirittts intus alit, totamqiie iiifusa per artus 
“ Mens agitat molem, et inagno se corpore miscet’* 

Well would it have been for Hinduism, and the myriads who pro- 
fess and have professed it, had all its* symbols and objects of adoration 
been equally pure and innoxious as Aghana. 

The worship of Aghana being completed, and the marriage render- 
ed indissoluble and irrevocable by the seven steps, the attendant priests 
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chaimt th& Sahhochar or maniage hymn in honour of the affianced 
parties’ ancestors. The priests present on the part of the Raja con* 
tented themselves with enumerating the praises and virtues of three of 
his forefathers. Of these Sukaj Mau. the founder or consolidator of 
the Jat power, and Ranjit Singh, the fortunate opponent of Lonn 
Lark, naturally obtained the largest portion of the euloginm. There is 
a very spirited ode in Brij Bkdkha in praise of Subaj Mau, nor 
has the martial prowess of Ranjit Singh been less honoured but alas' 
for the credit of poetical prophecy. The J4t bard who celebrates &e 
fame of Ranjit Singh, after describing with some minuteness and 
most woful anachronisms the progress of the British power, which he 
depicts as a raging flame, kindled in the south, and acquiring heat and 
consistency as it spread through the country of Tippu and ’lIoMnish- 
tra, to the imperial city of Delhi, proceeds to immortalize the valour of 
Ranjit Singh, by whom this raging element of destruction was 
checked and 

But though the lapse of a few years has proved the vision of the 
Jit bard (like most other poetic visions), to be vain and empty, it 
would be ungenerous to deride the feeling which prompted it. The 
Jits are and ever have been deeply national ; even in these (their) days 
of weakness and prostration they cling to the memory of former tri** 
umphs, nor are the feelings of the man to be envied ^who would 
at them for so doing. The sentiment which inspired the glowing num# 
hers of Tyrtaius, which animated and immortalized the fatal elo- 
quence'***” of Demosthenes and Cicero, and which in modern times has 
called forth the powers of the bards and orators of Europe, cannot and 
should not be deemed unworthy of sympathy, though expressed by a 
Jit poet in his own peculiar language. 

After the praise of ancestors, the Pandits read a lecture on the mar 
riage duties to the bride and bridegroom, to which they are both ex-*- 
pected to testify their assent. Presents are then distributed to the 
tendant priests, and the bride and bridegroom proceed in one palan- 
keen to the tents of the latter, where the knot which had been tied in 
their garments is unloosed, and the damsel dismissed with a present of 
fruits and flowers to her own house. 

The next day, and sometimes the day after also, is spent in festivity 
and rejoicing. The bridegroom, attended by his principal friends and 
Sirdars, dines with the bride’s father. On this occasion also the etiquette 
observed will remind the reader of a passage in Scripture. The bride*; 
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groom is met at the door of the,, hoose by his ■ father-in4aw, who re- 
oeives him with every mark' of honoor, andrwith his own han washes 
his feet. The feet of the other gnests are also washed by the bride's 
relatives. The whole party then proceed into the interior of the pavi- 
lion, beneath which they seat themselves in their prescribed order, and 
the repast, ,consisting of various kinds of sweetmeats, is served up on 
platters of the leaves of the mango-tree. These with pure water and 
clarified hotter constitute the whole of the feast. 

As I particularly wished to be present at a Hindd feast, I made a 
point of attending on this occasion, having first of all ascertained that 
by so doing 1 should not in any way hurt the feelings or prejudices of 
the parties. The sk^at in fact consisted merely of sweetmeats, and these 
as before stated are eaten by all classes without prejudice or observance 
of the forms which attend a regular meat, such as purifying the ground 
with cow-dung, constructing a chulha, drawing the lines around it, and 
eating food cooked by your own hands, or by a Brahman. We were seated 
near the Raja, and had our platters of mango-leaves filled with sweet- 
meats, as had the other guests. The persons in our immediate vicinity, 
whether restrained by our presence, or from etiquette, did not appear 
to do much honour to the viands. I observed however that those seat- 
ed further off were either more hungry or less ceremonious, and I was 
much amused by the prowess of one of the guests, ** a good portly 
man i’faitii and a corpulent one of a cheerful look, a pleasing eye, and a 
noble carriage,*' whose platter appeared, like the cask of the Danaidse, to 
empty as fast as it was filled. On the third day largesse is distributed 
by the bridegroom's father to the BMts or bards who assemble in 
large numbers on such occasions. The mode of distribution is as 
follows -For some days previous to the celebration of the marriage, 
these votaries of the '' Gentile art" dock from all quarters to the place 
at which the wedding is to be solemnized. To every man, woman; and 
child, so assembling, a donation is made, generally to the amount of one 
rupee per head, whilst smaller sums of from eight to four annas are 
also given for the wretched taMs or bullocks on wliich the owners may 
have come, and frequently to any animals, such as monkeys, parrots, 
or dogs which they may bring with them : — for it would be considered 
a stigma on the bridegroom's hospitality, should any creature attend 
his marriage with the hope of largesse, and be sent away empty-hand- 
ed. This custom of promiscuous and ill-judging expenditure on the 
occasion of marriage obtains amongst all classes of Hindus, from the 
Baja, to the cJmmaf or outcast. It even masters the well known 
avarice of the Banya or merchant, who will squander in marriage re- 
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joicings, sums which it has cost him many a year of griping and pa- 
tient avarice to accumulate, and which perhaps could not be extracted 
from him by the severest tortures. 

. The multitude of Bkats, and their attendant bipeds and quadrupeds, 
IS collected together in some secure and commodious place, where there 
is but one^ egress The distribution of money then commences, and 
aseach individual receives his allotted gift, he is directed to depart by 
the single entry, which is guarded by sipahis, and closed as eaeli 
Sto departs with his reward. By tliis system, confusion is prevented, 
nor is It possible for individuals to claim and receive their quota more 
tlian once, as they would otherwise imdoubtetUy do. 

Liberal presents are also made to the NegUogif or persons 
who have contributed by their handicraft towards the preparation of 
the marriage, such as potters, sweetmeat-makers, and other professors 
of the useful arts. Little distinction is made on such occasions between 
the Mhdt, whose vocation is (or ought to be) of an intellectual nature* 
and the artizan whose labours are purely manual. If any distinction 
is drawn, it is to the prejudice of the poet, and he obtains a less re-, 
ward than the maker of comfits. The reader may perhaps consider 
this an iinfaii valuation of the merits of these two classes* or it may 
remind him of the ingenious ‘‘Maitre de danse” in Gil Bias, who in- 
dignantly asks how four double pistoles per month can be considered 
an extravagant remuneration for his labours, when a fourth at least of 
that sum would be paid for a mere Maitre de philosophies 

The religious and family ceremonies of the marriage having been 
concluded, the bride was escorted with much pomp to the house of the 
bridegroom, at Bharatpur. On arriving at the fort, she proceeds 
to the deohri or palace appointed for her reception ; at the thres- 
hold of this building she waits for the arrival of the bridegroom, who 
follows her at a short distance, and as soon as he has joined her, a knot 
is again tied in their garments, and they proceed together into the 
interior of tlo.^ deohri. 

At the entrance into the first court, the couple is met by the daugh- 
ter of the bridegroom’s parohit, who stands as centinel of the sancto- 
rium, and refuses to admit them until her usual free has been granted ; 
on obtaining this she allows them to proceed, 

* ** Combien prenez-vous par mois ? quatre double-pistoles, reprit-il ; e’est le prix 

Gourant, et je ue dorine que deux leoohs par semaiue. Ctuatre doublons par mois 1 
m’ecriai-je, e’est beaiicoiip. Comment beaucoup ? repliqua-t-il d*un air etonae ; vous 
dpmieriez bieii tme pistole par mois It m maitre de philosopMet* 
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The 'hoTisehoM^ gods, images of whom are placedw^it^ deohri^ 
having been , duly reverenced ■. by , the bride, she . is ushered; into the 
apartments, ahotted to' her, and is; shortly after, visited' by. the 
relatives of the .bridegroom,,, who , claim, the .privilege: of . . removing her ,. 
veil and of gazing at her hitherto secluded charms. This practice is 
known by the nf.me of munh^^dthhat, or the face-shewing, and the 
females thus honoured by a gaze are ' expected to make a handsome 
odering to the bride for the favour conferred on them. 

The bride remains for three days and nights at her husband s resi- 
dence, hut the marriage is not consummated on this occasion. Various 
rites and usages are practised during the three days, but as this paper 
has already far exceeded the limits to which I originally intended to 
confine it, I shall content myself with briefly adverting to two of the most 
singular customs. The one is the untying of the kankan or bracelet 
of kusa grass, whicb previous to the marriage is bound on the right- 
hand of the bride, and left of the bridegroom. 

The bride and bridegroom being seated opposite to each other, pro- 
ceed to unravel the knots and mazes of their respective kankms. 
Should the husband succeed in undoing the bracelet of the wife before 
she has untied his, the feat is considered typical of his future super!-, 
oxity in domestic life, and great rejoicings are ‘immediately made by 
bis attendant relations. If, on the other hand, the lady should first 
Unravel the bracelet, her friends celebrate her dexterity, in noisy and 
triumphant songs of applause. 

A curious game of chance also takes place between the newly mar- 
ried couple. A large tub or caldron of water is placed before them, 
and jewels, gold-mohurs, and rupees are thrown into it. The bride 
and bridegroom plunge their hands into the basin, and whoever suc- 
ceeds in extracting the larger quantity of jewels or money from its 
depth, at one dip, is supposed to win the game. The old English 
amusement of Snap Dragon was regulated, I believe, on similar princi- 
ples, 

• Childish as these practices may appear to us, they are at any rate 
harmless, nor with reference to the youth of the parties engaging in 
them, would they appear to merit the censures of the cynic. Who has 
not engaged in similar triflings, and felt the pleasure which such inno- 
cent amusements excite, in the days of youth and joyousness, when the 
heart is as yet whole, and unscathed by the cares and cankers of time ? 

On the expiration of her three days residence at the house of her 
lord and master, the bride returns to her relations for a period of 1, 3, 
or 5 years, and she is then brought home by the bridegroom to as-- 
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Slime the duties of the married state. This second bringing home of 
the wife is termed gona or gaman, and is usually the consummation of 
the marriage; hut the gaman may be altogether dispensed with by 
the performance of the pUr-pattah, or changing the stools of the bride 
and bridegroom, when the Horn is celebrated. 

Such then are the rites and usages by which the marriage of a Raja 
is marked among the Jte. The same rites and usages are observed 
by the meanest of his Jat subjects, who are equally tenacious as he 
may he of the ways of their forefathers. Some of the customs above 
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The ancient name of Dig was Dtragh or Dtrghpura, and will be 
found mentioned in the SItand Fur an, and 4 th chapter of the Bhugu^ 
mt Mahatama, After the disappearance of Sm' Kbishna, BriJ^ 
3’JandaI, the country of Brij, became deserted. Bkijr Nab, tlie son 
of Pridhun and grand-father of Krishna, presented himself one day 
before Sandil Eishi, the celebrated sage (who had resided in that holy 
quarter for upwards of a thousand years), and asked him where Kanhta 
had fled to. The saint replied, he has not fled, he is still in Brij, 
though invisible ; perform tapasga (religious penance) and he will re- 

* He washes the bridegroom’s feet as stated above, an unequivocal recognition 
of inferiority on his part — Sic passim, 

t Perhaps the term marriage is too strong for this sort of alliance. It is what 
we call a left-handed marriage, and yet the issue of such marriages is considered in 
all respects legitimate. * 
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appear to you, fear nothing; Brwr Nab then asked. But where am I 
to reside ? He answered, In the following places, which will revive and 
nourish under your auspices, make thou thy Royal abode ; — Govardhan, 
Dirghpura or Dig, Mathura, Maliahan, Nandgrdm and Barsana^,'" 

The above six towns are considered the most distinguished of all 
the holy bans or places of pilgrimage in the circle of Brij. 

Close to the fort oi Dig, which is only separated by a wet ditch 
from the hliowans or garden-palaces, are two places greatly distin- 
guished in the Mathura Mahdtama, or traditionary history of Mathura, 
and the or ti-ansformations of Krishna. One of 

them is called Krishna-kund, or the pool of Krishna, and the other 
Bdmhar, a corruption ot BwyaTiibara, the free or self-election of a hus- 
band. 

At this public place the princes of the country used to assemble on 
great occasions of marriage. The lady having performed the tour of 
the circle where they stood, signified her choice by throwing a garland 
of flowers upon the neck of the Prince she preferred. There are many 
instances of this practice on record. In the pleasing history of the 
loves of NALAt and Bamyanti, the poet elegantly describes the 
Swyamhara or election of Bamyanti, whose sagacity enables her 
to distinguish the real from the false Nalas, and whose affection teaches 
her to prefer the mortal object of a mutual passion, to the Beities who 
from envy and malice had assumed the form of her lover. 

The latest Swyamhara perhaps known, occurred at Kanovj, and 
was attended with serious consequences, as the animosity it excited 
between the father of the princess and her lord laid India open to 
Muhammedan aggression, and paved the way for European ascendancy ; 
(see Quarterly Oriental Magazine for 1825. The choice of Broupabi.) 

B. 

For the edification of the curious in such matters I subjoin the trans- 
lation of a Hindi paper, shewing the amount and quality of the pethya 
of a Ram» 

* For the satisfaction of the Sanscrit scliolar I subjoin the Sanscxit shlok: 

I 

t An elegant edition of Na'i.a and Bamyanti, as contained la the MaMbMrat , 
lias been given to tbe public by Professor Bopp^ 
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.Amount of allmames, moyieij, 4 -c. issued f mm the godoims of the Sirhar to 
Rmiiy Samhat l^%Ou 


Casfi yearly. 

Pay for bearers, 

Ditto for Dewriban or Door- 
keeper, .. 

To Hardeo, maker of sweet- 

, meats, 

To Mimsa, vender of pan (7 

pans per diem), 

For, twine and pack-thread, 
.For Sewchondassi or the 
14 th Phagun, presents to 
the.Jogis, .... 

For PInli and .Das^ra, . . . 
For Tij Sawan, the 3rd day 
of the month of Sawan, 
For medicines, &c.. , ...... 

For dyeing cloths, ........ 

Attah, 5 mds, 20 seers,. . .. 

Dal, 8 mds. 10 seers, .. .. 
Ghee, 5 mds. 2 seers, . . . . 
Salt, 2 mds, 11 seers, ... 

Rice, I md. 5 seers, 

Sugar, 37 seers, .. .. .. 

Giir, 2 mds. 5 seers, .... 
Oil, 2 mds. 20 seers, .. .. 

Barley, 9 mds. 

Dal of gram, 20 seers, .... 
Sinkh, 20 seers, (grass, of 
which brooms are made), 
Spices, such as haldi, dha- 
nia, &c. « . , « «... 

Cloths, 

Wrappers and quilts, . . . . 
2 pieces printed cloth, 


Rs. As. Ps. 
39 12 0 

24 0 

57 12' 


3 8 
0 10 


15 0 0 
20 0 0 

15 0 0 
19 3 3 
8 2 0 
58 13 0 


8 4 
60 8 
2 10 
2 8 


7 

5 
10 

6 
0 


1 0 0 
3 2 0 

5 8 0 


(chintz of Jeypur,) .. ,, 

1 ditto ditto, (of Agra,) . , 

1 piece Sallie cloth, 

1 piece Jhoonah ditto, .... 
§ piece Mashrii of Agra, 

(silk and cotton mixed,) 
7 yards Gazi cloth, . . . . 
7 ditto Garrah cloth (coar- 
ser cloth), 

3 hath Deriace cloth, 

5f pieces Metah cloth of Sha- 

jahanpiir for Lahenga or 
petticoat, . . ...... .... 

4 ditto printed cloths (green 

chintz), ...... 

2 ditto ditto (ditto yellow), 
51 yards black printed cloth, 
2 ditto red cloth, .... , , 

2 Dhotis, .... . . . . .. 

1 piece Chinese chintz, 12 
yards (probably English), 

yards Metah cloth for 

dopatta, 

4§ ditto Mamudi, ditto,. , .. 

2 pieces ditto for Duhar,.. 
1| ditto Garrah cloth of Bi- 

ana, 

6 1 ditto Metah cloth, in ho- 
nour of “ SAwan Tij,’* 
(3rd day of Sawan,) .... 
1 ditto Dhoti for Sanjdp, 

4 pair shoes, 

Colours for cold weather, » . 


0 0 
8 0 


c. 


13 12 0 

8 0 0 
2 0 0 
6 0 0 
0 8 0 
2 0 0 

24 0 0 

2 0 0 
18 0 
12 0 0 

3 0 0 


18 12 0 
2 8 0 
2 8 0 
8 2 0 


Total Rupees, 489 3 9 


The ode alluded to will be found in the 6th Book of the Gulistan, 

Story 6th. It begins thus, ^ 

and the translation which has at least the merit of fidelity is as 

foUowS' 

** Well spoke the Matron 1 who beheld her son 
“ Prostrate the Pard— with elephantine chest— 

Wouldst thou 1 but think upon thy childhood, when 
“ Helpless, thou us’d to cling upon my breast— 

“ Thou wouldst not, now a warrior bold — 

Oppress me— me thy Mother old I” 

Q. ■ " ' ■ 
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IL^Meport on the Geology of Hyderabad. By H. H. Voysey, Esq. Snr^ 
geon and Geologist to the Great Trigonometrical Survey of India, 18l9''\ 
The country in wliicli Colonel Lambton carried on liis Trigonome® 
trical Survey, during the months of January, February, and March, 
1819, lies between Hyderabad Bud the Godavery. The most northern 
station being the hill of Shwalingapal, near the Godavery. The most 
eastern, Ckittial near Maidak ; and the most western, Oudgir.^ 

The counti 7 between these points wa.s traversed in many directiGns, 
and the nature of the rocks, minerals and soils described ; and ah 
though in many instances it was not possible to ascertain the extent 
of the ranges by tracing them through the jungle, yet the appearance 
of an identical or nearly similar rock taking the same direction has been 
thought a sufficient proof of the continuity of the formation. 

* The papers of Doctor Voysey have long been anxiously inquired for by his 
friends in India. After his death it was known that his numerous manuscripts and 
journals had come into the possession of the Asiatic Society, and had been placed in 
thehands of some of the Members of the Physical Committee, in order to bedigested 
and arranged for publication. This arduous but pleasing task had in a great measure 
been accomplished by the successive labours of Mr. Wilson, and Captain Fbank- 
3LIN but principally of the former. The relatives of Doctor Voysey in Eng- 
land, anxious only for the fame of one whose memory was so dear to them, 
bad freely and feelingly consented to such use being made ofhispapeis, when a 
temporary check was experienced from an unexpected quarter. Mr. Havell, 
a professional artist, had it seems given Dr. Voysey a few hints in sketch- 
ing j and had made some illustrative drawings (though but one such was found 
among the papers) which he considered of sufficient value to be made the 
subject of a formal claim. “ Dr. Voysey’s valuable collection,' ' says his 
letter, ** his writings, and my drawings have been seized upon hy some call- 
ing themselves the Asiatic Society; they are about to publish a selection from 
his writings, wdthout consulting his friends, or making them any compensation V* 
It might havebeen presumed, that a man who had lived in India would have known 
that scientific works w-ere not very likely to pay the expence of publication, much 
less to realize profit, however the more favored productions of artists might succeed 1 
From this and other causes however the digest of his journals has been hitherto pre- 
vented from seeing the light, and they were less likely to do so in the present depress- 
ed state of the Society's pecuniary means. We are therefore happy in the per., 
mission granhjd us to publish them in the pages of this journal, either separately as 
has been done with Buchanan’s Statistics, or incorporated chapter by chapter with the 
monthly numbers of the work. As a commencement, we have selected the reports sub- 
mitted to the Marciuess op Hastings, by Dr. Voysey himself, as Geologist to the 
Trigonometrical Survey, in 1819 and 1820. These in fact form the best digest of 
his proceedings for those two years, and they will serve to introduce the reader to a 
preliminary knowledge of the Geology of the Hyderabad provinces, while their separa- 
tion will not interfere with the text of the journal itself. — E d, 
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Any person who has travelled in India will be aware of the difficxil- 
ties attending a deviation from the main road, especially in an unfriend- 
ly country ; this circumstance, with the necessity of attending to those 
professional duties which were mcompatihle with any protracted ab- 
sence from the camp, will, it is hoped, be a sutficient apology for any 
' apparent deficiency in my attempt to take a general survey of the 

*f " mineralogical character of the country in which my partial observations 

. have been made. 

It may also be proper to state in this place, that the scarcity of all 
kinds of meteorological and other apparatus prevented me from 
making any other than very general observations ; and although provid- 
ed with one of Gay Ltjssac's Barometers, yet the scale had been 

so imperfectly graduated in Calcutta, as to allow me to place but little 
reliance on the observations and calculations of heights obtained from 
it. This latter defect is of minor importance, since the heights of all the 
trigonometrical stations will be determined by Colonel Lambton him- 
self in the progress of the survey*. 

The geology of the country between the Kistnah and Godavery 
^ ! admits of a very simple division, being distinguished from most other 

f countries of a similar extent, by the existence of only two formations, 

f differing very widely in their characters; viz. granite and Werneii’s 

fioetz trap, both of which give a striking and separate character to the 
scenery, cultivation, and vegetable productions. It is proposed, there- 
fore, in this sketch, to bring together in a general view the principal 
characteristics of each division ; to contrast them ; and finally to enu- 
merate the minerals collected, giving their description and analysis as 
far as it could be performed. 

After quitting the limestone on the banks of the Ristuah [to be 
hereafter mentioned], granite alone is the basis of the country, even to 
the Godavery, 

Certain characteristics belong to it throughout, which sufficiently 

mark its identity and contemporaneous formation. They are, 

T 1st. The great irregularity of extent and direction of the ranges. 

2nd. The narrow hut lengthened -veins or dykes of trap -with which 
it is intersected, all running nearly in the same ^recUoii, and the 
magagR of micaceous and sienitic granite with which it is intermixed. 

3rd. The predominance of the red colour, arising from the red fel- 
spar, which is frequently in large crystals, giving the granite a por- 
pliyritic appearance. 

* Colonel Lambton computes the height of Hyderabad, above the level of the 

seaj to he 1800 feet. 
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4 tlx. -me concentric lameUar and distinct concrete structure ; the 
great facility of decomposition ; the rounded appearance of the decom- 
posed masses, logging stones, and tors. V 

^ 5th. The numerous lakes or tanks spread all over the country , some 

of which are of very large dimensions. . .. rr 

1st. The granite is rarely seen in ranges until a near approach to Uy. 
derahad, when it first appears after crossing the Kistmih, it is seen 
principaUy in rounded blocks, scattered without order, and m fiat masses 
of large dimensions, very little elevated above the surface. These how- 
ever increase in size and height as we proceed to the northwestward, 
where in the waving plain, in which the two remarkable hills otNelgondah 
are situated, numerous rounded isolated hills are seen spread over it m 
every direction, unconnected even by their bases. The hill of helgoti- 

dah presents the first approach to the continued range ; its summit is 
about 1000 feet above the plain, declining gradually to the north-west 
until it reaches that level. At more regular granitic ranges 

in the same direction appear, and are continued to Hyderabad, not 
without frequent interruptions, and the interposition of large isolated 
mountains of solid granite. Here, however, it must be observed, the 

granite assumes a new character, derived from the numerous logging 

stones and tors of the most grotesque figures and extraordinary posi- 
tion. The origin of these logging stones may be traced to the tors, 
which are masses of tabular granite, generally not more than two or 
three in number, the interstices of which, admitting the rain, subject the 
granite to a more rapid decomposition in those than in other parts of 
tile masses, and ultimately give them the rounded forms and tottering 
bases* observed. 

It may be asked, wherefore other rocks, such as greenstone and 
basalt, do not assume similar appearances in decomposition ? It is pro- 
bable that a sufficiently satisfactory reason may be assigned in the 
different directions of their interstices, which in the granite are hori- 
zontal, whilst in the above-named rocks they are vertical. 

The last place to north-west where these logging stones were ob- 
served is Bichhlnda, in latitude nearly parallel to Oudgir, and not far 
distant from the place where the granite becomes every where covered 
by the trap. 

Three formations of quartz rock have been observed, viz. at Secan- 
deralad, and Pittom.thebaseof thewholebeinggranite. That 


* See description of the logging stones in Cornwall, in the Transactions of the 
Geological Society, 
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of Jogipet is tlie most exteBsive, being three or four miles in length, 
above fifty feet high in its highest part, and three or four hundred yards 
in breadth- It is crystallized in rhornhs. Borne of the angles are 
very perfect. — 2nd. The number of trap veins which have been particu- 
larly noticed amount to seven, four of which are in the neighbourhood of 
Byderabadf one at Koulas, and two in the neighbourhood of Maldtik. 
The vein which passes near Golcondah has been traced* to the eastward 
nearly six miles, and is said to be continued nineteen miles farther. They 
all resemble each other in composition, in their direction (nearly east 
andwest) , and in other particulars, of which a more detailed description 
will be offered in a paper devoted particularly to the description of the 
country around Hyderabad. — 3rd. Yxam Mulkaptir to the Godavery the 
granite is most usually red and porphyritic. The red granite is much 
more subject to decomposition than the white, from the abunclance of 
iron contained in the felspar. The granite of Nelgotidah is the whit- 
est, particularly that from the summit of the mountain. The mixture 
of micaceous and sienitic granite, in veins and in rounded lumps, has 
been observed at Taper ty^ at Nelgondah, at Seeanderabad, and in the 
bed of the Mmijera near Sddapuram. — 4th. It will be easily seen from 
the previous description of the ranges, that numerous small valleys and 
plains must exist with such an arrangement of mountains. These 
valleys covered with water during the rainy season are artificially 
divided by large, and in some instances, by stupendous banks or mounds 
of stones or earth, leaving outlets for the passage of the water collect- 
ed in the upper part, to fertilize the lower grounds during the dry 
season. The ground by these means is enabled to produce two crops 
of rice in the year, with sometimes an intermediate one of the holcus 
saccharatus fjowar) y but this depends on a peculiarity of the soil, to 
be adverted to in the description of the trap country. On the borders 
of the lakes or tanks thus formed are seen the date and palmyra trees 
in great profusion, whilst the water itself is covered with aquatic birds 
and waders. Within about 20 miles radius from the station of BiddapHt\ 
on a misty morning, tbirty-three of these lakes were counted, most of 
them of considerable dimensions. On the granite hills, in the inter- 
stices of the rocks and on the barren soil, the result of their de«3mpo- 
sition, are only seen dwarfish plants of the custard-apple, cassia auri- 
culata, butea frondosa, and a few others. Large trees are only seen 
in the valleys, where the soil is intermixed with richer materials, and 
water is more abundant. 

These are the principal characteristics of the granite country as seen 
at Hyderabad, Maidah, Banclayilly , Koulas, &c. 
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The next division of the country consisting of basaltic trap is inter- 
esting from many causes ; they are, viz. 

1st. Its appearance on the upper half or summit only of some of 
the granite hills. 

2nd.- ^ Its transition from a highly crystalline compound of ■ felspar 
and hornblende (the greenstone of Werner) to coarse and fine basalt, 
to wacken, and to iron clay, the passage being sometimes so gradual 
from one to the other, as to give the intermediate mineral an indeter- 
minate character, 

3rd. The direction and peculiar form of its ranges, the waving form 
of the land in some instances, and, in others, its flatness and conical 
peaks, 

4th. The intermixture of carbonate of lime with the wacken, the 
basalt, and even with some of the granite in the neighbourhood of the 
trap. 

5th. The black cotton soil, arising generally from the decomposi- 
tion of the basaltic trap, forming the banks of the rivers, and covering 
their neighbouring plains. It is also found at a considerable distance 
from that rock, and on heights so elevated as to preclude this cause in 
attempting to explain its origin. 

1st. At TandmanUTf Snldapm^am, Madcondali, Koulm, Bahtapur, and 
Adampdr, the granite forms the basis of the hill, and sometimes its 
lower half, and is covered by the trap, which in some instances has 
the appearance of having flowed partly down the hill when in a fluid 
state. In the immediate neighbourhood are hills, whose summits aL 
though much lower, shew no trace of the trap rock having once covered 
tliem. In one instance, the hill of Koulas, a vein of trap crosses one 
of these hills, but its appearance indicates rather an ejection from below 
than a deposit from above ; it affords at the same time a good example 
of the identity of the greenstone, the basalt, and the wacken. 

2nd, The places the most remarkable for the changes which the 
basalt undergoes are Buhtap^i^r, where it passes into wacken, Koulas, 
as above-mentioned, Beder, where the iron clay passes into both. The 
basalt is not always the lowest, as its greater specific gravity would lead 
one to presuppose, but is frequently above wacken. It is, however, 
always found beneath the iron clay. As a general description of the 
basalt, it may be observed, that it decomposes into round masses, haY« 
ing an exterior crust of a few lines in breadth, of a yellow or lighter co- 
lour than the interior. In the ravines, and where exposed to any depth, 
it resembles very much the drawings in vol. viii. page 171, Thompson's 
Annals, of the Rowley Rag Basalt. Basaltic columns were observable 
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in two places only, at Ottdgir ^ at the latter place, 

the largest exceeded a metre in diameter, was about three feet in 
height, eight-sided, and the interstices between the columns were filled 
with green earth and globular waclcem 

3rd. The direction of these ranges is to the north-west, although the 
interruptions are numerous, and it frequently happens that a range 
appears to cross at right angles to the main one. Their form is gener- 
ally much flattened, with two or three conical peaks ; sometimes the 
continuation of the flat range is interrupted by a valley, which presents 
the appearances of the embrasure of a fortification, which is repeated 
several times in an extent of ten or twelve miles. The summits of 
Tmichnanur, Medcondah, Burgapilliy Monegali and Mmgdml are of 
waving land, rounded summits, separated by ravines of different depths, 
which in the rainy season afford a passage for the water into the 
plains, depositing on the banks of the streams and rivers the black 
cotton soil, which is the result of the decomposition of the trap rocks* 

4tli. At Biicktapur, at Shivalmgapahi oX the Godamry, at the Laeiidy 
river, moi Daigl dr, and at CMlUrlga, Mmigera, carbonate of 

lime is intermixed with the rock, whether sienitic, greenstone, granite, 
basalt, or wacken. 

At Daiglur large rounded masses of a small grained red granite are 
enveloped in a cement composed of carbonate of lime, red felspar, and 
quartz in grains : this extends to a few miles above and below the 
ford. At CMlUriga the basalt and wacken, or substance intermediate, 
is mixed with a greenish limestone which l^s large vacuities in it, from 
its decomposition taking place more slowly than the trap with which 
it is mixed. In the space of a few feet pure basalt is here seen pass- 
ing into wacken, and the latter into the mixture of limestone, which 
last ultimately passes into pure limestone. 

5th. The black cotton soil is not only found on the banks of all the 
rivers and streams generally, to the height of about thirty feet, and 
where it has been deposited by floods, but also in places two or three 
hundred feet above those rivers. On the road from Beder to Sheia^ 
pillij, which lies over a stratum of iron clay, varying from 100 to 150 
feet in thickness, four well defined zones of black cotton soil are cross- 
ed, running north and south and. lying between ridges of iron clay. We 
encamped at Skelapiliy on one of these zones, which had nearly a north 
and south direction, and from a conical elevation, forty feet in height, 
composed of the same soil, observed the iron clay on each side about 
half a furlong distant. This soil is rich and peculiarly adapted to the 
cultivation of dry grains, which denomination is given to various speeies 
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of panlctxm, the holcus saccharatus, maize, zea, &c. from its power of 
retaming moisture, which enables it without artificial irrigation to 
produce fine crops during the dry season. The plasticity, as found a 
foot below the surface in the month of March, is such that it could be 
kneaded into halls with the hand. In some places where the black 
cotton soil is intermixed with that from the decomposition of the granite, 
three crops are produced, two of rice and one of dry grain, the latter 
on the ground from which the first crop of rice has been cut. 

This soil is first met with at Patancherd, where it is intermixed with 
the debris of the granite, and has been no doubt deposited there by 
the floods of the Manjera, from which it is distant about ten miles, A 
corresponding change also takes place in the appearance of the country, 
which assumes a richer aspect : the natural productions of each soil 

being there intermixed. 

The hills from which this soil proceeds have formerly been culti- 
vated even to their summits. In most places small piles of stones, 
formerly cleared from the land, and occasionally the remains of a stone 
boundary, were the only memorials of former cultivation. The poa 
cynosuroides (Cusa grass) grows in the greatest profusion • it is ren- 
dered so dry in the months of March and April, that a very slight 
ignition will cause it to burn with inconceivahle rapidity and fury. 
Our camp was once in considerable danger from this circumstance. 
The vegetable productions most frequently met with are, the 
Butea frondosa, Ficus, three species, 

Cassia Maiaharica, , Tectona grandis, 

Semecarpus anacardium, Tamarindus Indica, 

Averrhoa carambola, Mangifera Indica, 

Dalbergia acuminata, Spondias Mangifera. 

Mimosa, six species, and many others which my botanical knowledge 
did not enable me to name without the aid of their flowers. All these 
seem to acquire their greatest perfection in the places where the twm 
above-mentioned soils are. intermixed. 

It only remains to notice some anomalous appearances in the trap 
at Medcondah, and in the wacken at Shivalmgapdh, 

At the former of these places was observed in numerous detached 
masses, flint with a very rough external surface, varying from a few 
inches to a foot and a half in diameter, some of them deeply connected, 
so that their size may be supposed much greater ; also numerous pieces 
of a siliceous stone containing shells*, the specific gravity of which varies 


* Turbo cyciostoma, laad-sheiis. 
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from 2 to 2*5. The shells do not effervesce in acids, although some of 
them still preserve their external polish. Internally some of these 
stones, particularly the lighter, appear to pass into flint, whilst their 
external surface effervesces in acids. 

Not far distant, lamps of a greyish yellow limestone, crystalline, and 
earthy, the latter eontaining* shells nearly similar to those in the sili- 
ceous .stone. 

At Skimlingapah the wackeii contains shells which preserve more of 
their carbonate of lime. Those appearances are the more singular, 
since the land at Medcondali is a continuation of the basaltic trap at 
an elevation of nearly 2000 feet above the level of the sea, distant 
from the Manjera 14 miles, and 200 feet above the bed of that river. 




On some reputed Descendants 

will be said to excite the utmost curiosity, and it wUlbe seen that I found 
ample encouragement in the investigation of such traditions while in 
the very seats of their existence. 

If it was believed that the chiefs of BadakksMn and Darwdz 
alone laid claim to these hereditary honors, what was my surprise to 
find that there were six other personages established in them, at least 
to the satisfaction of the people. The chiefs that extend eastward of 
J}arwdz> and occupy the provinces of Kdlab-shagndti and Wdkhmi, north 
of the Oxus, assert the same descent. The Meek or chief of Baiakh- 
shun receives in modern times the honors mentioned by the Venetian 
traveller. He has the title of Shah and Malik, or king, and his chU* 
dren, that of Shdhzddi or Prince; but this ancient house has been 
subverted within these twelve years by the Meek, of Kunduz, and Ba- 
dakhshdn is now held by a Tdrk family. To the eastward of Badakh- 
shdn, and extending to Kashmir, lie the hill states of Chiiral, Gdgit, 
and Iskardo, where the claims to a Grecian descent are likewise con- 
ceded to each of the princes. The first of these has the title of Shah 
Kator. The present ruler is of small stature, and possesses as great a 
celebrity in these countries for his long beard as the Shah of Persia. 
The chief of Iskardo occupies a singular fortress on the Indus and N. 
E. of Kashmir, which he has the hardihood to assert was constructed 
in the days of Alexander himself ! This country borders on little Thi- 
bet or BdtL Nor is this the ultimate limit of the tradition ; for the 
soldiers of the Tdngant tribe, who are sent from the western provin- 
ces of China, and garrison Yarkand and the neighbouring cities, also 
claim a Grecian origin. They however seek with greater modesty a 
descent from the soldiers of Alexander’s army, and not from the con- 
queror himself. 

Such is a correct list of the reputed descendants of Alexander 
THE Great, and it is in some degree confirmatory of their claim, that 
the whole of these princes are Tdjiks, ox the aborigines of this country 
before it was overrun by Turki or Tatdr tribes. But how shall we 
reconcOe these accounts with the histories that have travelled down 
to our times, whence we learn that the son of Philip did not even leave 
an heir to inherit his gigantic conquests, much less a, numerous list of 
colonies that have survived a lapse of more than two thousand years in 
a distant quarter of Asia ? Whether their descent is viewed as true or 
fabulous, the people themselves acknowledge the hereditary dignity of 
the princes, and they in their turn claim every royal honor and refuse 
thar children in marriage to other tribes. These Tdjiks, being now con- 
verted to Islam, view Alexander as a prophet, and to the distinction 
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winch they derive from his warlike achievements, they add the honor of 
being related to one of the inspired messengers of the Deity. I have 
had opportunities of conversing with some members of the Badahkshm 
family, but there was nothing in form or feature which favored their 
Grecian lineage, nor is there any thing in the languages of any of these 
tribes (of all of which I have specimens), that indicate a connexion with 
Greece. The people are fair complexioned, and not unlike the Persians 
of modern times, while there is the most decided contrast between 
them and the Turks and Uzbeks, 

We learn from the historians of Alexander's expedition that he 
warred in the kingdom of Bactriana, The city of Biilkli, that lies in 
the vicinity of these territories, is readily fixed upon as that capital of 
the Greek monarchs. Setting aside every local identity, the modern 
inhabitants will inform you that the country between Bdlkh and Cdhul 
has the name of Bakhtar Zemmf or the Baklitar country, in whieli 
we recognise Bactria. This fact renders it by no means impossible, 
that a Grecian colony had some time or other existed in the country. 
It may therefore be supposed, that the dynasty which succeeded Alex- 
ander in his empire ascended the valley of the Oxus, the fertility of 
which would attract them. They would then be conducted by Ckitra! 
and Iskardo into Balti or little Thibet, and the neighbourhood of 
Kashmir, and we may perhaps account for the early civilization of that 
beautiful valley in such a migration of Grecian colonists. The intro- 
duction of the religion of Muhammed into every country seems to have 
been fatal to historical annals of a prior sera, and I doubt not, that any 
traces which may have existed of the Macedonian inroad, or of the 
Seleucidm, their successors, disappeared in that great revolution. The 
countries on the upper course of the Oxus lay beyond the line of Tatdr 
invasion, and I infer from the modern language of Badakhshdn, which 
is Persian, and its connexion with that country, that the tribes on the 
Oxus followed the destinies of the Persian empire. This would favor 
the supposition of their having been conquered by Alexander, If we 
cannot bring ourselves to concede to these moderns the illustrious 
lineage of Alexander the Great, we must still receive their traditions 
as the most concurring proof of his having overrun these countries ; 
and till some well-grounded argument can be brought forward to the 
contrary, I cannot for my own part deny the title of the chiefs to the 
honors which they claim. I received the information from natives of 
these countries, and as they entertained no doubt of its truth and 
authenticity, I have contented myself with recording that, upon which 
others will be able to enlarge and speculate, 
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On ihe " Topes” and Grecian [Jcnb,: 

fjig ** Topes” and Grecian Remains in the JPanjah, Ry Lieut, 
Alessniet Beanes, Bombay Army. 

[Read at the Meeting of the 29th May.] 

Tlie tope’* or moiiiid oiMamhyala in the Panjabi wMcli is described 
and drawn in Mr, Elphinstone’s, History of Cabul, bas long arrested , 
tlie notice of the curious, both in India and Europe, some of whom 
take it to be a Grecian remain. We are deeply indebted to M. Ven- 
tura, one of the Generals in Ranji t Singh’s service, who lately laid 
open this mound at great expense, and put us in possession of much 
additional information regarding it. In my late journey through the 
Pmjdb I went to Manikydla, and was fortunate enough to find several 
coins at that site, and to visit other buildings of a similar description to 
the ‘‘tope/* which had not yet been seen or examined by Europeans. 

I was directed to the site of these by my friends Mons. Allard and 
Court, who are also Iu Ranji't Singh s service ; through the kindness 
of Mons. Allard, I had an opportunity when at Lahore of looking at 

the reliques found by General Ventura at 

There is a brief description of them published in the researches of 
the Asiatic Society, but I may here observe that they consist of three 
cylindrical boxes, of gold, of pewter, (or some mixed metal,) and of iron, 
w^hich were found cased onewithin another, and placed in a chamber cut 
out in a large block of stone at the foundation of the pile. The gold box 
is about three inches long and one inch and a half in diameter; it is 
filled with a black dirty substance like mud, half liquid and mixed up 
with small pieces of glass, or amber, which would suggest an opinion, 
of its once being cased in a glass that had been fractured and shiver- 
ed. Among this substance two coins or medals and a piece of string 
or twine were found. The smaller coin is of gold, and about the size 
of a six-pence, having a human figure, and the four pronged instrument 
which marks all the Minihydla coins. The other has two lines of rude 
characters, probably Hindd, on one side, and no writing or symbol on 
the reverse. Many other coins and reliques were found during the 
opening of the “ tope,” and the people informed me that some human 
bones were also disinterred ; but it is unnecessary to make any further 
allusion to them on the present occasion. 

On my arrival at Manikydla on the 6th of March, 1832, I had an 
opportunity of appreciating the valuable services of M. Ventura, by a 
personal inspection of the “tope,” now laid open to view by his per- 
severing labours. He had first endeavoured to enter the building 
from below, but failed on account of the great solidity of the structure; 
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further observation bad discovered to him that there was a shaft or 
well (if I can use the expression) descending into the building from 
the top of it, and here M. Ventura dug with success. He first cleared 
the well which extends about half way down, and is flagged at the 
bottom with large blocks of stone; he completed the work by heaving 
up these enormous blocks till he reached the foundation, where he was 
rewarded by the cylinders which I have described. 

I was much struck with the position of the ‘‘tope’^ oiMmubjiih. 
It stands on a spacious plain, and may be distinguished at a distance of 
sixteen miles. I did not expect in a place of such celebrity to find 
my search for coins and antiques rewarded beyond the most sanguine 
expectation, since none are mentioned to have been seen by the gen- 
tlemen of the Cahill Mission, and I only heard of those that M. 
Ventura had found in the tope. I procured however two antiques 
and about 60 or 80 copper coins, the value of which is much heigiitened 
by their corresponding with some of those that M. Ventura found in 
the interior of the “ tope.’’ One of the antiques is a ruby or piece 
of red crystal, cut into the shape of ahead, with a frightful countenance 
and very long ears. While the other is an oval cornelian, bearing the 
figure of a woman holding a flower. She is gracefully dressed in a 
mantle, and the execution is superior*. 

There have been several surmises thrown out as to the site of 
Manihjdla, hut I do not for a moment hesitate to fix it as Timilla, since 
Arrian expressly tells us, that that was the most populous city 
tween the Indus and Hydaspes.” On the latter river too I have l>een so 
fortunate as to stumble on the ruins of two cities opposite to each 
other, in which I believe will be recognized the Nicae and Bucephalia 
of Alexanbbr. 

From the tope of Manikyala my inquiries extended to the neighbour- 
ing country, where several other buildings of a like nature are to be 
found. One of them is nearer the town of Ramil Pindi, but it is muck 
dilapidated, and my attention was directed to the village of Usman, at 
the base of the Himalaya, and about 25 miles eastward of the Indus. 
On the north of a range of hills, and about a mile beyond the village* 
stands the tope of BelarJ" as it is called by the inhabitants. I have 
annexed a sketch of this building, from which it may be inferred as of 
the same era as Manihjdla. Neither of the buildings are perfect, and 
the tope of Belar difiers in its greater length of body, though it has 

* I regret extremely to say, that I have lost these valuable reliques, though im-. 
pressions of them remain. 
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only a height of 50 feet, or 20 less than The general out-. 

line of the hnilding too is somewhat varied, hat the small pilasters 
are to be recognized, thongh the mouldings are inimerons. The tope of 
Belar toO' has been opened from the top at some former period, and a 
section of it would present a counterpart of the plan of Manikydla. 
The few coins which I found here are similar to those of that tope, but 
no where did I receive the least trace or tradition regarding these 
buildings. 

Like one in search of the philosopher’s stone, I found myself referred 
from place to place, and at Usmdn heard of a ''tope” near Peshawar, 
which I afterwards visited. It is about five miles from the city, but 
in so decayed a condition that the remains would not suggest any idea 
of the design without seeing those of the Panjdb, though they were one 
hundred feet high. There is however a "tope” in a perfect state of 
repair in the great pass to Cdbnl, and about 20 miles from 

Peshawar, but I could not visit that building from the troubled state of 
the country. The natives of Peshawar assured me also that there 
were 8 or 10 such "topes” in their neighborhood towards ike' Kafir 
country in Bwat and Biineir, but the extent of their information leads 
no further than that they are " topes” or mounds of a prior age. 

Seeing that the structures of Manikydla and Belar are both pierced 
by a shaft or well, descending into the building, I incline to an opinion 
that in these "topes” we have the tombs of a race of princes who. 
once reigned in upper India; and that they are either the sepulchres of 
the Bactrian dynasty or their Indo-Scythic successors, mentioned in the.* 
Periplus of the second Arrian. 


V . — Note on Lieutenant Burnes^ Collection of Ancient Coins. By James 
Priiisep, Sec. S^c. 

[Read 29th May, 1833.] 

Considering the short space of time allowed to a traveller, in his 
rapid passage through a foreign country, for the pursuit of objects not 
immediately connected with his errand ; and the disadvantages which 
Ms own disguise, and the suspicions of the natives oppose to his search 
after the very rare relics of antiquity, which may have escaped destruc- 
tion for twenty centuries in their country : — considering too that the 
inhabitants are unable to appreciate the value of such objects, and 
'mostly ignorant of the demand for them among the inquisitive natives 
of the west ; Lieutenant Burnes may be deemed very successful in the 
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store of coins lie has brought back from the Panjab and from the valley 
of the OxTis. 

Of pure Bactrian coins, he will be able to add at least three to the 
cabinets of Europe ; upon one of which the name of Euthybemus is 
quite distinct : while of the Indo-Scythic or subsequent dynasties his 
store is so ample as to afford ten for the Bombay Literary Society, and 
as many more for our own cabinet, besides those he takes to Europe ; 
and among the latter is one coin of the dynasty which supplanted the 
Macedonian princes of Bactria, calculated to excite much curiosity 
among, antiquarians. 

This abstruse subject is already deriving elucidation from the dis- 
covery of coins in many places, which is a forcible proof of the ad- 
vantage of giving early publicity to such discoveries, and to the 
comments of antiquarians upon them : already has Dr, Sw^ney at Kar- 
nal, following up his former researches, fallen upon two silver coins 
of Apollodotus and Menander, neither of them duplicates of the two 
wrhich rewarded Colonel Tod's labours. I hope soon to have it in my 
powder to engrave these coins as a continuation of the plate I am now 
about to describe, in illustration of some of Lieutenant Burnes' col- 
lection. Captain Wade has also presented me with a few coins, obtained 
in his recent tour down the Satkj. To General Ventura however we 
still look for our richest harvest, because his coins have a definite con- 
nection with an existing monument ; and when that meritorious officer 
shall see how Lieutenant Burnes has taught us to appreciate his labours 
at Manlkydlai we hope he will no longer think us unworthy of being 
made the medium of their introduction to the knowledge of the world. 

Maeedo’nian mid Syrian Coins, 

Having given in Plate V. a type of the coins of Alexander, I need 
not stop to describe those brought from Persia by our traveller, a 
tetradracbma and two small coins of that conqueror in excellent pre- 
servation ; the larger coin has a curious cypher composed of the letters 
P M H enclosed in a wreath; in numerals this wmuld represent 148. 

Captain Wade has presented jne with a rarer silver coin of Alexander, 
having a fine juvenile portrait of the conqueror before he assumed the 
horn of Ammon ; and, on the reverse, Apollo seated on the peculiar 
oracular seat, holding an arrow pointed downwards, in the right hand 
(denoting clemency) ; his left hand resting upon a bow. 

The epigraphe is BASiAEas aaehanapot ©eohatopox ETEPrETor. 
On the exergue, the letter c ; and on the left, a peculiar three-pronged 
monogram, resembling the letter a. 



Note on Lieutenant Burnei 


This coin is not mentionea oy riNKERTON, nuu wuuiu uuuuucss oe 
designated by him errk or rarissimm, ^ It is engraved as fig. 1 of 
Plate VIIL (of coins) ; it was procured in Asia Minor by Dr. Martin, 
the German physician, lately in Ranji't Singh’s service, and by him 
given to Captain Wade. 

To return to Lieutenant Burnes’ collection. 

P/.VIL fig* 1, represents one of three beautiful coins of Antiochus 
VL or Theos, of Syria, during whose war with Ptolemy Phi- 
LADELPHUS, Bactria revolted. These are supposed by Pinker- 
TON to exhibit the most perfect examples, both of manly and 
of monetal beauty, to be found among ancient medals. They 
are however common enough. The Epigraphe is, basiaeo::? 
ANTioxoT Eni€>ANOTiSt* Device, Jupiter seated, holding a small 
victory. 

Fig* 2. Another Antiochus, probably struck in Parthia, from the figure 
of the javelin-thrower, 

Bactnan Coins* 

Figs. 3, 4, 5, 6. These silver coins, tetradrachms, are known at once 
to be of Bactrian origin, from the sitting figure of Hercules 
holding his club, on the reverse, much in the same posture as 
that of Jupiter on the Syro-Macedonian coins. The epigraphe 
on fig. 3, a valuable coin and in fine preservation, is BASiAEns 
ET 0 YAHM. . or o£ king Euthydemus,” the third king of Bac- 
tria. The only coin of this monarch hitherto known in Europe 
is described in Mionnet’s Description de Medailles Antiques^ 
Pinkerton says it is a gold coin, having “ two horsemen with 
Bactrian tiaras, palms, and long spears” on the reverse ; it is 
therefore quite different from the unique specimen before us. 
Fig* 4 has the features of a different prince ; the reverse is however 
similar to the last, and the three final letters of BAiSiAEHS are 
visible : as are . . hm. , which can only form part either of 
Ei;0u5 HMos Or of SHMtjrpiOS his SOU. 

Fig, B i of which there is a duplicate, is of a similar nature ; the features 
’ corresponding with No. 3 or Euthydbmus. There are two 
others of still ruder fabrication, distinguished by a more pro- 
jecting forehead : they are illegible on the reverse. 
r::Fig. '6. One of two silver tetradachms. These are more like Arsacidan 
coins, the stool on which the figure on the reverse sits having 
the form of those depicted in Vaillant, although the connection 
with the foregoing coins is very strong, the head dress and 
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^formal .cmh , , appertain, ^ to^.thev Persian monarchs, aiiw. 
scription is in tHe Pe/ifejyi' character : some --of' the letters resem- 
Me hadly;eleCttted'.'Greek. 

, -These coins are nil from-' Khcja'^o-bm, theTui.n8 of air ancient city N, W. 
of Bokhara f whence numerous gems and antiques were; also procured* 

8, was obtained from the same' place, A gold coin' of one of tbe 

Sassanian kings , of Persia, s'upposed to be Sapor The 

■ ■ name and titles' are very- distinct in the- Pehievi character. It 
. : is remarkable that the usual supporters of. the fire altar, two 
priests or kings, are omitted ; unless indeed the rude ornaments 
on each side are intended to represent human figures holding 
,. swords* A, ,. silver Sassaniaii com delineated in HYi)B*s Meli^io 
Veterum Persarum has similar supporters, Lieut. Bcenbs has 
also a silver Sassaniaii coin ; it is curious from the contour of 
the fire altar being fashioned into a human profile; it was 
found at Khiva. I have not found room to insert it. 

9. One of twenty small Sassanian copper coins, which are 
very abundant in the same neighbourhood. They have a good 
head on the obverse, and a very rudely executed fire altar on 
the reverse*. 

Fig. 7. A square copper coin from 8'/mr^oL/^, a fortress twenty miles 
from the junction of the Jehm and the ChmCb (the Hydaspes 
and Acesines) where Alexander lost his fleet in a storm, 
It is by some thought to be the fortress of the MalU, in the 
assault of which he was wounded. All that can be read of 
the inscription is BA:siAEa5. . . , Ga the other side the inscrip- 
tion is in PehlevL This coin may be ascribed with tolerable cer- 
tainty to Menander, both because it resembles in shape the 
coin of that prince in Col.Ton’s plate, and because the three 
first letters of the word which follows BASiAEns have much 
the appearance of nik, or nikatopos, the epithet applied tt) 
Menander according to Schleoel. Journal isiatique, Nov. 
1828. The standing figure however, on the obverse, and the 
curious emblem on the reverse, supposed by Col. Tod to be a 
portable altar, agree rather with his coin of Apolludotus. 

PL Ylll.fig, 2. I must here introduce a coin procured from the same 
place by General Ventura, for which I am indebted to Captain 

* A gold solidm of the lower empire was also found at Khoja^o-b&n.^ of rude fa- 
brication : — it is either of Marciamis, or more probably Mauricius — inscription 
BN MAVRC. .Tib PP AVG. On the reverse, an angel holding the cross and globe 
with VICTORIA AVGGG. and below, CONOB.- 

' ' S ',8' " 
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Wadb j it is' a copper or brass coiri: of ■ Aiitiocliiis,, BA2iAEG:S; ■ 
■antioxot, witb.,a Grecian, bead: oe the : obYerse^'and ; 

'spective view of the after part of ' a^ .baat on the reverse,;, the; : 
tiller of the rudder is worked from, behind,, as is even now the, ^ ■ 

case in the river craft of the Indus. 

A' ruby seal antique, with a well- executed head of a Grecian female^ ; 
was found at the same place. 

Flos 11, 12» 1^> I^* series of small copper coins found near 

m/rydk, and generally throughout upper India, which have a 
head on the obverse and a Bactrian horseman on the re verse, may 

be referred to the reign of Euckatides L since the gold coin 
from the neighhourhood of the Caspian Sea, described by Bayer, 
as having the same device on the reverse hears in legi- 
ble characters the epigraphe of the great king Eijcratides.'* 
Our coins of this type have never shewn us more than the words 
** King of kings,** and in most of them (as fig. 13, baciaet 
EACiaey) the Greek is so corrupted as to give tlieideaof a later 
epoch. 

The type of the horse seems to have prevailed long afterwards in 
that part of the world, as fig. 14 evinces : it is a Hindu coin, of much 
later though of unknown date. The nagri letters appear to be part of 
a larger inscription; their purport is therefore uncertain. 

Fi^* 10. A copper coin procured by Eieut. Buenes, in the neighbour- 
hood of 

Obverse* or warrior holding a spear in the left hand; and with 

the right sacrificing on a small altar (?). Epigraphe baciaet^ 

BAC..1..KANHPKOY. 

■ ■ G , 

A priest or sage standing, and holding a fiower in his right 
hand ; a glory encircles his head ; on the left, the letters nanaia 
—on the right, the usual Bactrian monogram with four prongs. 
This coin is of very great value, from the circumstance of its being 
the only one out of many discovered in the same neighbourhood, upon 
which the characters are sufficiently legible to afford a clue to the 
Prince’s name. In the onset however we are disappointed to find 
that none of the recorded names of the Bactrian kings at all resemble 
that before us"*" ; yet there can he no doubt about any letter but that 

^ * By way of convenience to tfiose who have not the power of reference respect- 
ing the histoiy of Bactria, to which I may often have to allude in the discussion 
Of these coins, I subjoin a catalogue of its Kings, according to the authority o 
1828,1 p. 326. 
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preceding kot, wkicli may be either e, p, or 0. By assuming 

this latitude in tlie reading I discovered a name which would agree as 
nearly as it could be expressedin Greek, with KANHeKor or kanhCkoT; 
and should my conjecture prove correct, the discovery of this coin will be 
hailed as of the greatest value by "all who are 
loped study of, Bactrian .antiquity. The 


engaged in the newly deve* 
coin was at first placed with the 
Society by Lieut. Burnes, but seeing its value, I thought it but just, 
after' taking impressions and drawings of' it, to place it in the disco- 
verer’s hands, for the personal satisfaction of numismatologists in 
Europe. I suppose it to be a coin of Kanishka, a Tartar or Scythic 
conqueror of Bactria. 

According to Mr. Csoma de Koros, the name of Kaniska occurs 
in the Tibetan works as a celebrated king in the north of India, who 
reigned at Kapila, which is supposed to have been in EoMlkkand, or 
mM .Hardwar* His reign dates about 400 years after Sakya, when 
the followers of the Buddha religion had become divided into eighteen 
sects (the Ba^a tribes, or under four principal divisions, of 

which the names both Sanscrit and Tibetan are on record'’^. 

In Mr. Wilson’s Chronological Table of the History of Kashntr{k^, 
Ees, XV. p. 81,) we find “ Hushca, Jushca, and Cmishm, three Tartar 
princes, who succeeded Domodaha, in the kingdom of Kashmir ^ either 
reigning successively or synchronously. They introduced the Buddha 
religion under a hierarch named Nag/bjuna, and were, according to 
the Eaja Taringini, of Turns kca or Tatar origin. The Sanscrit MB. 
places their reign 150 years before (or Sakya Sinchi), but 

the learned translator in a note proves that the text was at first misun- 


B. C. 255. Theosotus L *\ 

243. Theodotus II. ^ Fixed lustoricaJIy by Strabo, &c. 

220. Euthydemus of Magnesia. 

Alluded to by Pliitarcb Trogus 
and Arrian, their coins prevaleiit in 
Baroach, A. D. 200. 

HEtiocLES DIKAIOS. J of Visconti aad 

i Mionnet, from a single medal. 

Demetrius, / of Euthydemus, doubtful if 

1 he reigned in Bactria. 

I8i Eucratiues I J Artemidorus calls him the ^* 0reat 

King.’* 

Murdemd and was him- 

self slain. 

125. Destruction of the empire by the Tartars and the Scythians or Sac£e. 
* Csoma’s Eife of Sakya, MS. 

s s 2 


195. Apollodotus sotee. 
Menander nikatoe. 


146. Eucratides II. 
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'4ers^^ that -the passage mteiided to express 1 50' years 

the emancipdtion of the Lord Sa.kya Sinha. 

: The epoeli of SAKYA* (thefifth -Bi7DBHA, or GouTAMA,)'isdetennmed: 
by concurrent testimony of the Ceylonese, Siamese, Pegne, Burmese, and : 
Chinese seras, which are all founded on the birth' or death of the^ Bud- 
dha legislator, and, though all differing' more or less, .concur in ' placing 
him' between the limits of 544 and 638 years B. C. t the Raj G4ri 
of Asam, a Pundit well versed in Buddha literature, fixes the Nirwm: 
or emancipation- of Sakya-M ONI in 520 B. G.^ Taking then -, from- 
this epoch an interval of four hundred years to the reign of EaniskA, 
the latter Yvould fall near the end of the second century B. C»^^ W 
''know, from other sources, that the , .overthrow of the Bactrian dynasty 
by the Scythian or Bahjan tribes happened in 134 B. C. (125 by 
Sc H 013 GEL.) The present coin therefore confirms the fidelity of the 
Taringini as a historical work, and leaves no doubt of the epoch of Sakya. 

Mr, Wilson finds grounds for throwing hack the termination of 
the reign of Abhimanya Canishca’s successor, from B. C. 118, as 
given in the Raja Taringini, to B. C. 388, because “ Kashmir be- 
came ^ Buddha countiy under Tartar princes shortly after the death of 
Sakta but from Mr. Csoma’s subsequent examinationof the Tibetan 
sacred books, in which the three periods of their compilation are ex- 
pressly stated; ‘‘first, under Sakya himself (520 — 638 B. G.) 
then under Ashoka, king of Pataliputra, ilO years after the decease of 
Sakya, and lastly by Kaniska, upwards of 400 years after Sakya'*—' 
little doubt can remain that the epoch as it stands in the Raja Tatin« 
gini is correct. 

There are other circumstances connected with the Bactrian coins, which 
tend to confirm the supposition of a Buddhist succession to the Greek 
princes. In the first place, the reverse ceases to bear the formerly na- 
tional emblem of the Bactrian horseman with the Macedonian spear, 
and in its place a sage appears holding a fiower, and invariably having a 
glory round his head, proving Mm to be a sacred personagef ; secondly, 
although upon the first coins of the dynasty we find the inscription in 
Greek characters — (a custom which prevailed under the Arsacidsc 
also, and continued under the first Sassanian princes ;) still upon coins 
of the same device, but probably of later fabric, we find the same kind 
of character which appears upon the Delhi and Allahabad pillars : — the 
same which is found at Ellora and in many ancient caves and temples 

* Orient. Mag. iv. 108. 

‘ '-'f (See Col. Tod’s Coins 11,14; Mr, Wilson’s Plates, fig. I, 2, 6, 7 ; and 
this Journal, Plate ii. figs. 17, 18.) 
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of centrallMia* andis lield ia.-abliorrenee.by the.Brabmatis, as beloBg- 
ing to tke Btiddhist religion*. 

I neednot repeat Mr. Wilsow’S' opinion, dra^a^B from oilier grounds, 
that the tope of, Jfawi%d/a, in the neighbourhood of which these coins 
are found, is :a.Budd,hist .momimeiit, but it receives much conlirmatioii 
.from the,, discovery of this coin of the Sakyan.hero Kanishka. 

■ .Having .thus far.; endeavoured to. reconcile, the coin before us, and 
others .of the. same class .to the Bcikyan dynasty, to which the term 
.Indo-Bcythic very aptly applies, we ,m.ayTeasonabiy follow up the same 
„train .„.by ascribing, the next series,,.-,. which .exhibit, on the reverse, a 
Brahmaiii bull, accompanied by a priest in the common Indian dkotf, 
as the coins of the Brahinanical dynasty which in its turn ov'ereanie 
the Buddhist line. Colonel Ton includes these coins in the same class 
as the last, and adduces his reasons for referring them to Mithridates, 
or his successors, of the Arsacidan dynasty, whose dominions extended 
from the Indus to the Ganges, and to whom Bactria was latterly tribu- 
tary. Greek legends the King of kings/' dec, are visible on some, 
and wbat he supposes to be Fehlevi characters on the reverse : but I 
incline to think these characters of the Delhi type, and the Bactrian 
Monogram should decide their locality. Mr. Wilson and ScHLEOim/ 
both call them Indo-Scythic, mid the latter, with Col. Tod, names the 
figure Siva with his buE NaniifF Mr. Schlegel thinks it curious 
that such marks of the Hindd faith should appear on these Tartar coins, 
but considering the Indian origin of the Sacse, does not this rather 
prove the same of their successors, instead of their Tartar descent ? It 
is more curious that the fire-altar should continue on all of the series, 
but the fact of its being a fire-altar at all is still matter of great un- 
certainty. 

^ See translation of portions of the Salsette and Ellora inscriptions by Major 
WiLFORD, As. Res, v. 140, which shews them all to refer by name to Sakva. Mr. 
A. Stirling, As. Res. xv. 314, says of some similar inscriptions on the Udai/a Giri 
bill in Orissa. The Brahmans refer the inscription with horror and tUsss^ust to the 
time when the Buddhist doctrines prevailed. I cannot however divest myself of the 
notion that the character has some connection with the ancient PrakrH^ and I think 
an explanation is to be looked for only from some of the learned of the Jain sect,” 
What has become of the key to this and other ancient Sanskrit alphabets, which 
WiLFOiiD says he fortunately discovered in the possession of an ancient sage at 
-.■Benares? ■■, ■ 

t “ Ce qui me parait la circonstance la plus reniarquablie dans ces medailles, ce 
sont ces prenves du cuite brahmanique adopte par les rois Tartares. Ils regnaient 
done certainement sur des provinces ou ce cuite <6tait etabli/*— Aaiail^ue^ 

Nov, 1828. 
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Fig. 16. €opper coins of tMs device are met with throughout Upper 
Hiiidiistan :'~“they constitute the third series of Colonel Tod's 
plate, and some in his possession have decided Greek cbarac« 
ters upon them. On the obverse is the same warrior with 
spear and altar. On the reverse is what he supposes to be a 
priest about to sacrifice the hull; but in the coin before ns 
the dhoti is ' so ■ precisely the costume of the 'Brahmans, that it 
inclines rather to look upon the animal (especially as he has 
the hump) as the sacred bull of this country, denoting the 
prevalence or predominance of the Brahmanical faith in the 
Indian dependencies of Menander or Eucratides' dominion. 
Fig. 18. This type of coin is if any thing more common than the last ? 
and the inscriptions are no longer Greek ; but either of the 
unknown character of the Delhi column or genuine Hindi. 
The figure astride upon the elephant is always much out of 
proportion, and the Raja with the altar more rudely executed. 
The elephant is, like the horse, preserved in subsequent coins 
of the Hindds; thus 

jFsip, 17 represents one of these procured by Lieut. Burnes in his 
tour. The same device is still common in Southern India. The 
form of the Nagri characters on this and fig. 14 agrees with 
those on copper grants of land 7 or 800 years old. 

I do not mention Lieut. Burnes' Muhammedan coins, as it is better 
to keep them distinct from the present engraved series, to which I 
may have soon to add a valuable supplement, containing a selection 
from Dr. Swiney's and General Ventura's discoveries. My task in- 
creases upon me daily, but I shall be amply rewarded if my humble 
notice of the discoveries of othei’s shall, by connecting them with an- 
cient history, eventually turn these most interesting reliques to the 
true end of numismatic study. 


VI . — Astronomical Observations at Barelly. S. Boulderson, 

The 4th No. of the Journal of Science for Oct. 1832 contains obser- 
vations of the transit of Mercury in May last made at Hull, Lat. 53® 
45' 57" N. Long. V 21" W. As the longitude of the place of 
observation at Hull is probably very correct, this gives the means of 
gaming to some degree of certainty the longitude of the few places in 
India where the tralisit was observed. There is a considerable uncer- 
tainty in the place of Mercury at the transit. At least the times of 
conjunction in AR. gained from the elements given in the Naut. Aim. 
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and those in the Berlin Ephemeris differ considerably. With a view 
only to finding difference of longitude between places where the transit 
was observed— this is of no great consequence. The difference of de- 
clination of the Sun and Mercury at O' in AR appears to be about 9'2" 
,174, and this has been assumed, as also the following quantities : 
Mercury’s Eq. Hor. Parallax, 15".362 Sun’s 0 ' 8".5 

Semidiameter, 5.75 „ 15 52.35 

Mercury’s Hor. Mot. in AR. 118.7in decln. I' 8 V 4 
Sun’s ditto............ -I- 224.5 Sun’s + 0 42 J 

The Semr. of Mercury obtainedfrom the elements in the N. A. isS '.S 
In the Berlin Ephemeris it is given 6".37. The quantity 5".75 hL 
been taken as the result of the measurement of the planet's diameter 
at Geneva, contained in the 3rd No. of the above Journal. 

May. h. m. s. 

Theintemalingressof^observedat Hull, meantime, 4 th, 21 2 21 


Add time from conjunction in AB 2 21 9,44 


Mean time of rf in AR at Hull. 4th, 23 23 30.44 

The internal ingress observed at Barelly 5tli, 2 20 58 

Add time from conjunction in AR 2 21 34.22 


Mean time of cJ in AR at Barelly 5th, 4 42 32.22 

The internal ingress observed at Chupra 5th, 2 42 IS 

Add time from d in AR 2 21 39.286 


Mean time of 6 in AR at Chupra. ..... 5th, 5 3 57.286 

The external ingress observed in Calcutta 5th, 2 53 24,2 

Add time from 6 in AR. 2 24 58.38 


Mean time of d at Calcutta,. 5 18 22.58 


Deducting 1 m. 21 sec. the longitude of Hull from the respective 
differences, the following longitudes from Greenwich result ; 

h. m. ■ s. ■ ■■ 

Barelly.. 5 17 40.78 

Chupra,,. 5 39 5.85 

Calcutta, 5 53 31.14 {Surveyor GeneraFs Office). 

The observations at the ingress at Geneva are stated to have been 
father uncertain. The internal ingress gives a wide discrepancy, the 
external ingress gives for the mean time of d in AR May 4th, 23 
49 ^ 22 ® “62 — a difference of longitude from Hull 25 52“^* 25 ^ 

52 ® "18, or from Greenwich 24 31 ^ *18. The longitude of the ob- 

servatory at Geneva (Gautier’s) is given 24 35 * 
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g2o Astronomical Observations at Barelly. [June, 

The longitude of Barelly from the mean of 8 occultations of stars 
in Oct. and'^Nov. last is 5 17 ”• 40 =• 56 E. of Greenwich. 

By the mean of the 2 largest stars" Sagitarii and y Capricorn it is S'* 
17*“ 39 ® -68. 

The following emersions of Jupiter’s first Satellite were observed 
at Barelly in 1832. 


Mean time, 
h. m. s. 
Octoberl9tli, 7 52 7 
26th, 9 47 48.9 

Nov,.. 4th, 6 12 48 

11th, S 8 15.7 

Dec. . . 4th* S 24 54 


Difference from 
Greenwich, 
li. m. s. 

5 17 39 ‘ 

5 17 40.9 
■ 5 18 O' ■ ' 
5 17 24.7 
5 17 14; . 


1 h. m. ' S, ■ 

> 5 17 35.7 


' The mean of the observations in Calcuttali. m. s. 
(excluding the last) on the 19th Oct. 

1832, gives the emersion 8 28 3. 

The mean of the three first on the 26tli 
Oct. gives the mean time of emer- 
sion of 1st Satellite. . 10 23 27 

Tlie observation on the 4th Nov. 6 48 38 
The mean of the four observations on 
the 11th Nov. gives the emersion 


Difference . 
Barelly, 
h. m, s, 

i 0 35 56.5 


0 35 38.1 
0 35 50 


£ [ of ist Satellite 8 44 5.5 0 35 49.8 

The difference of longitude deduced from Mercury's 

transit is - 0 35 50.36 

The mean times of the observations of occultations of stars made at 
Barelly are. 


; '4' 

October 2nd, No. 2276 

Im, 

10 21 23.9 

4 1 i. J 


7th, No. 2814 

Im. 

9 i 15 

1’^ b w 'I<| 


28th, No. 2097 

Im. 

6 18 44.5 



29th, 0 sag. Im. 

5 29 47 

'Is- 

Nov, 

1st, rCapric. 

Im. 

8 28 44.7 

; '1 

. Nov. 

3rd, No. 2773 

Im. 

8 37 16 

y;* ’'If 


., No. 2778 

Im. 

10 8 37.3 
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11 : “““ 7 “ "“r “y myseit from a Nipal mercliant. It is 

cal ed by the natives of Tirhut, Snlajit (rock sweat), and is used 
by the native doctors of this country to cure gi-een wounds, or bruises. 

it IS sold at the rate of two rupees weight for a rupee* 

Description, 

In small light lumps, colour brownish white—exterually anhvdroiis 
internally semi-crystalline — fracture slightlv fibrous, with a bistro 
resembling ashestus—porous— containing small cavities, lined with 
scarcely perceptible^ needle-like crystals-adheres a little to the tongue. 
Taste acidulous saline — soluble in twice its weight of distilled water. 
Specific gTavity not ascertained, but probably not quite double tlie 
weight of distilled water* Friable. 

Emminaiion by Tests, 

Turmeric paper, Ko change. 

hitmns do Changed the blue to pink. 

Muriate of Barytes, Copious precipitate of Sulphate of Barytes, 

Nitrate of Silver, No change. 

Oxalate of Ammonia, Do. do. 

Prussiate of Potass, Precipitate of Prussian-blue, hut nnt. 


Vni . — Notice of a Native Sulphate of Iron from the Bilk of Behar^ 
and used by Native Dyers of Patna, By Ditto, 
Description. 

In lumps — colour, externally, light yellow — internally, light grey,---, 
with a tinge of blue fracture, earthy and rough granular — ^porous, 
slightly glistening, anhydrous — easily frangible, soft — not ponderous 
■ — adheres slightly to the tongue — taste a little acid, Heaving a sensa- 
tion of sweetness. Very friable— specific gravity not ascertained, but 
probably about 1 , 800 * : , : 


g22 jiyialy sis of the Ashes of Indian Fimits* [June, 

Boaamination hj Tests. 

j Changed the blue to yellowish red, afterwards 
Litmus Paper, * • . • * * * * ‘ t to brown. 

Turmeric do change. 

Muriate of Barj'tes, Copious precipitate of Sulpliate of Barytes. 

Nitrate of Silver, No change. 

Oxalic Acid A slight cloudiness. 

Prussiate of Potass Copious precipitate ot Prussian-olue. 

r Copious precipitate of Magnesia, tmged with 

Liquid Ammonia, oxide of Iron. 

A careful analysis of this mineral produced the followiag result ; 

Salphate of Iron, ^9,0 

Peroxide of Iron, 

. 23.0 

Magnesia, * 

^ ^ ' ■ T ' . ... 2,0 

Loss, ^ 

100.0 


above two mineral substances are the natural productions of Behar 
and Nipiil. They might be used largely in the arts, especially in the manuiacture 
of Prussian-blue, Calico printing, and Dyeing ; I am not aware that they have 
been noticed by European Chemists. If they have, the notice has escaped my lead- 
ing. I am informed that they may be had in large quantities, the Sulphate of Iron 
in particular. The specimen which I operated upon was purchased from Patna 
Bazar, where dep6ts of this mineral are established^ , ' . 

IX,— Notice of Analysis of the Ashes of four Indian Plants. By Ditto. 

Tiie pjlants were subjected to calcination, similar to the method used 
to make kelp in Scotland, and the quantity of alkali ascertained by 
Braude’s process. 1 00 parts contained as follows : 


Names of 

Alkali 

Muriate of 

Sulphate of 

Insoluble 


Potass 

Potass 

matter 

Remarks, &c. 

Plants. 

per cent. 

per cent. 

per cent. 

per cent. 

Spent 1 




75 .0 

r In the neigh- 

Indigo > 

plant, J 

7.0 

3 .0 

15 . 0 

< boiirhood of 
[ Singhea. 

Poppy or 1 
Opium > 

plant, j 

7.0 

22 . 0 ' 

20 . 0 

51 . 0 

From Tirhut. 

Tobacco ) 
plant, j 

Gada Pur- > 
nah plant^. 5 

3.0 

9 ,8 

11 .0 

76 . 0 

Ditto. 

10 .0 

7 .0 i 

11 , 0 

72 . 0 

5 Abundant in 
t Tirhut. 


* The latter plant, called by the Natives of Tirhut Gada Puma, is much used 
by the Dhobis or native washermen. They collect and subject it to the opera- 
tion of burning, using the ashes instead of soap. I am not acquainted with the 
botanical name of this plant, having never seen it in liower. It is almost unne- 
cessary to add, that the alkali from the above plants is sub-carbonate of potass. 
Singhea, in Tirhdt^ 2nd May^ 1833. 
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Asiatic Society, 


X.^Proceedings of the Asiatic Bockiy. 

Wedrmclay Evenififf, 2Gth Jvm, 1833. 

The Hon'bie Sir E»WAiii> IIyan, President, in the Chair, 

The proceeding's of the last meeting were read. 

Mr. G. E, Trevelyan and Mr. E. J. Eavenshaw, proposed at the last 
meeting, were elected Members of the Society. 

The Secretary submitted the following Report of the Committee appoint- 
ed cn the 97th March, for determining the best mode of continuing the 
publication of the Asiatic Researches. 

Mqjorf of a Special Committee appointed on the tith Mareky 1833, to mauler tU 
best mode of puhlkhing the fuf tire mlunm of the Amatic Meseara/m\ 

The statement which Baboo Ram Comul Sen, the native Secretarv, .submitted 
to the Society, at the Meeting of the 27th March, 1833, and which hd to our ap. 
pointment as a Special Committee, was calculated to discourage the printing of the 
Society’s Researches altogether, by shewing that they had been unsuccesKful in a 
pecuniary point of view, and had absorbed in the course of many years a large por- 
tion of the Society’s funds. To this argument we cannot on the fullest considera- 
tion give our assent. The reputation of the Society, its character, nay iiideed its 
very existence depends upon the publication of its Researches, and thi.s is the chief 
object of the contributions of its members. Neither can we coincide with Ihe 
Baboo m recommendingv that the Transactions, if printed at all, should be priited 
in England. The espence will now be nearly the same in both countries j but the 
convenience of reference to authors, and of supplying matter for the eurrenl volume ; 
and of arranging the papers while in the press, are fully sufficient motives for giving 
a preference to printing in India ; and the pride of a national and indepeiideiit ex- 
istence should still further determine us to this course ; the moment we transfer 
the printing of our , Researches to England, we commit an act of feio de ac, and 
merge at once into the subordinate character of a branch of the London Asiatic 
Society, as has been the fate of the Literary Societies of the two sister presi- 
dencies. 

With regard to our present means of maintaining the publication of our Re- 
searches, ive may state, that the present income of the Society is Sa. Rs. 400 per 
mensem : out of which at least 100 rupees may be set apart to cover printittg ex- 
pences, and this in the three years usually devoted to each volume will he ample 
for plates as well as letter-press. But as every measure of economy is called for, 
under existing circumstances, we strongly recommend that the octavo form be 
substituted for the quarto volume. 

It will be remembered, that an octavo edition of the first twelve volumes has al- 
ready been published in England, and this has probably found a more extensive 
circulation among the public than the badly printed volumes of the Calcutta edi- 
tion. The new series therefore will fall in very well with the English edition, and 
be the cause of an increased sale. It is possible that some English Bookseller may 
undertake to reprint the intermediate volumes, 13 to 18, in octavo, to complete tim 
.series. , 

We concur in opinion, that the Medical Society should he called upon to contri- 
bute to onr funds, for the use of that portion of our apartments permanently occu- 
pied by their Library, d:c. and we recommend that an appliciition be addressed to 
them to that effect. 

It has been suggested by one of our Members that we should make the Museum 
a source of income, by charging for the admission of strangers to inspect it : but 
the majority of us deprecate the principle of such a charge, as tending to close the 
doors of knowledge to many who may be least able, though most willing, to seek 
it in our Library and Museum. 

We are inclined however to approve of the suggestion of another Member, that 
a composition for the quarterly subscriptions should be allowed. The amount of 
composition at the Royal Society is fixed at 50 guineas, or ten years’ subscription* 







Asiatic Society. 
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of wiS Rupees tof or iTSdmlurs.S 

rLf foi Xse wl.o are Leady Members, should they desire to coinpouud tor their 

future subscriptions. (Signed) John Tytlek, 

Jnm 19, l«du. R. Bensok, 

J. R. Colvin, 

Resolved, 1. That the Committee’s recommendation with regard to the 
octavo Edition he adopted, 

2. That the Secretary communicate with the Medical Societj^ respecting 

the proposed contribution to our funds. ^ 

3. That the Society approve generally of the suggestion for the optiona, 

composition of the quarterly subscriptions, and that Dr. J. Tytuer, Bahoo 
Ram CoiviTL Sen, and the Secretary be requested to draw up a table of the 
scale of payments, founded on the value of life and period of residence in 
India, as shewn by the Societies’ subscription list. 

The substance of a report from the Committee, on the boring expenmeiit, 
was also communicated ; but, as it had not received the signatures of all the 
MoKibers, the discussion of the subject was adjourned tiU the next meet- 
ing. 

Library. 

The following hooks were presented : 

Transactions of the Society of Arts, die, vol. xliv. pt. 1. % the Society. 

ArchffiOlogia, rob xxiv. By the Antiquarian Society of London. _ 

Read a letter from the Rev. W . Y ates, to the President, presenting his 
metrical translation, in manuscript, of the Nahdaya, or History of King 
KaIjA, a Sanskrit Poem y with a copious analysis, and lemaiks on the 
various hinds of Sanskrit alliteration. , 

■Resolved, that the w^ork be made over to the Calcutta Committee of the 

Oriental Translating Fund. 

Museum. 

Read correspondence with W.H. Macnaghten, Esq. Chief Secretary to 
Government, respecting the transfer of the large statue of Gautama, de- 
posited with the Society in 1825, to the Burmese Envoys; the Government 
agree to defray the expence incurred by the Society in setting the statue 
upon its pedestal. 

A spotted Deer, and an Elk, with a pair of his horns, were presented by 
John Bell, Esq. 

A further specimen of fossil bone, and a mass of the fossil shell conglo- 
merate of Jabalpur, were presented by Dr. Spilsbub-y. 

Antiquities. 

Bead a further note on one of Lieut. Burnes’ coins, by the Secretary. 
Also a notice on the origin of the Sahya sects, by M. A. Csoma be Kobos. 


XL — Miscellaneous, 

Bynopsis oj^ the ^VindSf W^eather, CuY‘i'C7itSf 8(c. hetween Membay and Suez, throughout the Year. My (Japtahi J. P. Sanders, 8fe. Bombay. 



Miscelkmeotw, 









Sept. Winds variable from tbe westward^ Variable winds, with Weathermore 
sometimes light airs from N. B., occasional breezes variable, 
near Bombfiy. from the iiortli-west, than in J uly. 

From Bombay to Mocha, for the lasting many days, 
movst part westerly, with occasioii- 











Meteorological Register, 
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I— THE BIRTH OF UiVlA'-*~A LEGEND- OF HIMALAYA, 

By Calidasa, 

(being the first Canto of his great poem the 

The Sanscrit text translated into conresponding English measure, with notes and illustrations. 

ARGUMENT. 

Nature and site o/Himalafa, (L) His pre-eminence among mounialm^ 
hoio shown, (2.) Not disparaged hg frost, (S.) Description of Ms suhlime 
appearance and various wonders, (4 — 16.) His designation as King 
of Mountains by Brahma, (17.) His marriage with the nymph Mkna, 
(18.) Birth and description of their first-horn son, the mountain Mai* 
KACA, (19, 20.) New bhdh, from the same pair, of Sati, once daughter 
^Daxa and wife o/Siva, (21, 22, 23.) Appearance and growth of the 
beautiful daughter thus Horn anew, (24, 25.) Her designation as ParvatI 
a 7 id as Uma, (26.) Prized above all things by her father Himalaya, 
(27, 28.) Her childhood and education, (29, 30.) Her more mature youth, 
(31, 32.) Description of her person, — 30.) Her destiny as future 
wife, the second time, o/Siva, made known to her father, (31, 32, 53.) 
Siva, after long mourning for Sati, comes to Himalaya to perform ms<- 
ferities, (54, 55.) His troop of attendant Gods described, (56,) and Ms Bull, 
(57.) SiYA then commencing Ms austerities, (58,) is worshipped by Hima- 
laya, (59,) and at his command by Ms daughter BiwYAYi; whose influence 
on Siva, together loith Siva’s influence on her, are described, (60, 61.) 
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The Birth of Umd-- 

thus in the first five stanzas are those which e.vacthj repre- 
pddas or quarters of stanzas in the original consisting of an 
Bacchius, an Anapaest and Bacchiiis ; thus, 

■ O — — — . W ij' 

j measure, called by the Hindus or Jndra\s tlmnderbolt, 

one of the Brahmanas of the Shma V^da, Inclra is said to have 
t the demon Vritra by means of Sanscrit metres !) extends 
this canto, with the exception of the last stanza, the 61 st : 
/!«?/<?/«» or ordinary loose lambic, the most frequently 


“ Asty - ut-ta-ras -yamdi»si Ue-va-tai - ^ 

a notation which may also sen-e to shew the reason the nfformcsfy e^aet 

imitation of this, as of other measures belonging to classical ancient languages, is 
not accordant with the genius of our English metrical composition The Teutonic 
ear, content with the regularly recurring accail ia every third syllable, and insen- 
sibly attaching the idea of equality of time to this recurrence, as m the musical bars 
above written, does not acknowledge any law that should^ thus and 

invariably distinguish the middle bar, by a dactylic subdivision, from the amp ii- 
macer of the bars preceding and following it i but allows, and even requires, for va- 
riety’s sake, tlie mutual interchange of these different modes ol subdivision, m the 
several repeated periods of the same rhythm. Such is the ease with more or less va- 
riation in all the lines not marked with a star in the first four stanzas : and the 
plentiful intermixture of such lines is therefore more a matter of taste, to avoid what 
would be in English an intolerable uniformity, than a sacrifice to the mere ease of 
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A Legeni of Hmdlaya — by Cdliddsa, 

1 . 

In regions far North, clad in deiform might. 

The Moimtain King rises, Him/lata hight : 

* Whose giant form, stretching along in one sweep 
From th’ Eastern main forth to the Westernmost deep. 
Might seem, as it join’d them, the measuring rod 
Laid o’er the broad earth by its architect God. 


Vitije integei' qui, scelerisque puriis. 

Non iUe Mauri jaculis neque arcu, 

Nec/<?//€> iineiis gravicUi sagittis, 

Mi Fusee, seciirtfs eget i^liaretrd. 

Thougli this particular species of double dochmiac measure does not itself occur 
in Horace or in Pindar, it may be found sometimes in the choral strains of the Greek 
tragic poets— but in insulated lines only. Thus in the Persfic of HSschylus, the 5t,h 
strophe and antistropheof the last choral song of lamentation contain the following 
regular Indra-vajra lines. 

Stroph. Ti 5’ oiffc ; jueydXm rd ITeptrav [v. 999,] 

Antistr, Tpairepra pa{Kj>patcroP ipeis optXop [v. 1009.] 

(each being followed by two lines in the kindred Indian measure called 
The following commencement of a similar strain in the Antigone of Sophocles, 
(uttered by the unfortunate heroine herself,) is in the same measure ; 

Stroph. Opdre yasr Trarpids 'KoXirai [v. 817.] 

Antistr. ’'Uicovcra Avypordrap pAecrdai [v. 834,] 

(in which we may also observe, no less than in the Alcaic, another peculiarity of our 
Indian measure, the commonness of the first syllable). 

So is the commencement of a similar strain in vv. 431 and 439 of the Medea of 
Euripides, (p, 39, ed, Porson)— and the concluding line of another in vv. 7(13,771 of 
the Supplices of jEschylus, (p. 35,36, ed, Schoifield) — and others which it were 
needless to transcribe. 

1. t/ie measuring rod 

Laid o'er the broad earth by its architect God, 

The words ** by its architect God” are an addition to the expressions of the ori- 
ginal, but not to tlie sense, even according to Hindu ideas : the earth’s “ measuring 
rod’' presupposing a builder, viz. the creator .Brahma. When we consider the 
Himalaya, in the words of the Baron de St. Croix, as a part of one great chain of 
mountains which rising on the sides of Lycia, Painphyiia, and Cilicia, stretch across 
Asia from West to East, and after receiving the different names of Taurus, Paropa- 
misus, Imaus, and Emodus, terminate at the sea that washes China/* and thus join, 
as our poet declares, both oceans, — the comparison of the vast progressive range to 
such a rod, will scarcely be thought an unhappy one. But bating this, which is pecu- 
liar to our Indian author, — the image of an artificer, and even of an instrument of 
measurement, is not thought unworthy to represent the Supreme Being, and his 
absolute control of the most stupendous objects of the visible creation, in the pure 
theology of our inspired Scriptures. See Isaiah xi. 12, 16, &c. but I would parti- 
cularly refer to two remarkable instances in the book of Job (xxviii. 25, and xxxviii. 
3, 4) ; In the former of which the Hebrseo-Arabic word rRD (S<3w«) applied to the 
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TheBktlofVtm— 

2.. 

Him once tlie gay hnis, so they teU, all agreed ^ 
To make the prime Calf of their glorious high breed , 
And Msru himself, skill’d in milking of yore. 

Stood milker for all of the genial Earth’s store : 


^as its derivative ma « the latter, w 

“d Jeimrii:. elsewiiere m Scripture.) 

.U.. I Lid . «»«»•. »i *• -I ■• 

^ nvA -!i“T Tell if thou art acquainted with knowledge. 

Who disposed tlie dimeasions (or diiueusors i) of it if tliou 

knowest? , 

„ „,^ 5 , n,£ 3 _,D W Or who stretched over it the measunug hue ? 

si 2 mm once the gay MIU, ^e.-The truly Indian legend of tins verse is con- 
taiSd wif somewhat Ire particularity in the 6th chapter of the Han-Vansa, the 
last hook of Vydsa’s sacred epic, the Mahibharata. 

Tfrt w " 

And also in the 18th chapter of the 4th hook or Skandha of a more recent my 

thological authority, the Bhagavat Purdna. 

faPWT '* ’^** " 

Bat the le-eud which has given to both these chapters of the Hari-Vansa and the 
Bhasravat re°spectlvely the title of Prithvi-doha, or “ the milking of the earth, ' is 
not confined to the subject of these lines, i. e. to the Mountains and their chosen Calf 
Himalaya. The injunction of PmiHO to his obedient wife (or as some authorities 
have it his daughter) Prithvi, i. e. the Earth, extends to the suckling of all orders 
of the creation from the ultra deified saints or Rishis down to the trees of the 
forest ■ each of which, according to the high authority first quoted, were desirous 
of the favour, and had its own Calf, its milker, and its appropriate milk or nutn- 
■ meat drawn hy him from the udder of Mother Earth in an appropriate pad. 
The fable is sufficiently carious and illustrative of Indian mythology in general, to 

Ibe Stated at greater len^tli. 

The Rishis chose for their prime calf, Soma, regent of the moon ; and the 
sage Vrihaspati, son of Angiras, acting as milker for the rest, drew the pure 
milk of mistere and spiritual scienee from the earth’s breast into a pail composed 
Of the metrical Vedas.— The celestial Gods chose Indra for their calf : and their 
milker Surya, or the Sun, milked the earth of strength in a pail of gold.— 1 he 
' Htiis or Dii Manes having chosen Yama (the Indian Pluto), for their calf, 
feir milker, Fatal Time, drew from the earth’s bowels the sacred food offered 
M unmtors^ into a pail of silver.— 'The Nagas or serpentine deities ot t e 
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A Legend of Himilmja — hy Caliddsa. 


Who, heeding their wish, at great Pkithit's behest 
* Gave freely, cow-like, of her swelling dark breast : 

And sparkling bright gems, with all healing herbs’ power. 
Gush’d out for this dear mountain-babe to devour. 


realms below, having chosen Taxaka as their calf, ami DUritariistra as their milker, 
milked the earth of its poisQm in a gourd pail.— The Asuras or malignant deitie.s, 
choosing Virdcliana, son of Prahlada, as their calf, and Madhu for their milker, 
milked the earth of illusion in a pail of iron.— The Yaxa demons, clio.Biii- 
Cuv&a (the Indian Plutus or Mammon) for their calf, (the milker not named.) 
milked the earth of dusinulation io. an earthen pail,— The several deserip- 
tions of fiends and vampires, the Raxasas, Pisiichas, Bhiitas, &c. all ehoo.sin- 
Snmali for their calf, and RajatanabUa, (the silvei--naveled goblin,) for their 
milker, drew Wood trom the teats of the earth, into a deadman’.s seull used 
for a pail.— The Gandharvas and Apsaras, the songsters and dancers of Para- 
dise, choosing Chitraratha for their calf) and Vasaruchi for their milker 
drew Jirr/nme* from the earth’s bosom into a lotus pail.-The mountains’ 
hanng chosen, as we have seen, Himfilaya as their calf, and Mfo n for their 
milkei, milked the earth of jietnefe and ricA AerW in a pail of stone —Lastlv the 
trees havinyhosen the Plaxa or holy fig-tree for their calf, and tlie Sal’tree 

M ® bosom in a leafy pail.— So far the 

MaMbharata: with which the Bliagavat disagrees in several minor particulars : 
both of these grave authorities, however, agreeing with each other, as I am happy 
to observe, in fuUy confirming the statement of our poet in this verse respecting 

Ins mountam King. ” 

rhe Sciioiiast Nilakantba on the Mah^bh^rata makes the principal herb 
of whicbi the Earth was milked for Himalaya, to be the or 

lummous plant, whether fabulously so called or otherwise, of which we shall have 
occasion to speak more particularly on the 1 0th stanza. But the commentators on 
C4hdasa, both Mallinatha and Bliarata-mallica ; assign that place to the fabled 
Sanjimni juice can revive the dead ; the latter adding also the herb F?- 

mlya-kanni, to which the same revivifying property is ascribed in the Laiika-kandu 
or 6tli book of the Rilmayana of Valmild. The idea of medicinal herbs is there- 
fore made the most prominent in my translation : though it should be added that 
both the above-mentioned Scholiasts apply the epithet here, viz. 

sparklmg^* or ^‘luminous,” to the as well as to the gems.** 

The all-sustaining virtues of Mother Earth could not possibly be conreyed to a 
Hindu under a more dignified image than that of a cow and her dependent calves. 
We see the same image curiously applied to the highest mysteries of the Vedantic 
l>hilosophy, in the following distich of the Panchadasi or auindecad of Vidydrdnya 
Svami, 

'srt'tisncri^r i 

II 

i. e. “ Of the cow of desire, called M/t.v (the Great lUusive Mother of Nature, of 

whom Sati and Parvati are but incarnations), there are two calves, — the separate 
Soul, and Gon. Both drink abundantly as they list : (the former drinks) dmliig 
(or diversity) , which is its essence j (the latter,) simple mitp.** 

Compare the cow Nandlni in ih^Eaghu Vansa of our author, II. 63—66, &c. See, 
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While gems thus unnumber’d of bountiful Earth 
Encompass this favourite child from his birth. 

* Ev’n hoary dull frost, on his lofty brow seen, 

Takes nought from his bliss or his glory, I ween . 

* One fault may well merge in a flood of such praise, 

* Unmark’d, as one spot in the gentle Moon’s rays. 

4. 

For borne on his eraigs, lo what rivals the grace 

* Of fairv light steps that ethereal njnnphs trace, 

* The glitt’ring bright rock, all in broken streaks seen 
As belts of the shifting cloud gather between ; 

* And evermore wearing, from morn to still night, 

The rich blended hues of the ev’ning twihght. 


St 3 Wn hoary dullfroot, ^o.-This idea of frost, as a mere blemish m the 
othLbe surpassing glory of the mountain, is 


Thus in a curious dialogue called Vishva.- 


na, written by an ingenious 
Gandharras 


™et of the Deccan, named Venkatichdri, describing the travels o t,vo 
1*°® -the world, one of whom praises, the other censures, every 


or celestial songsters over the world, one ot wnom praises, sue oiue. 

ZZ -Ao praise of Badarika, the holy retreat of the sage Vyasa on Himalaya, by 


thinff,— the praise or - ^ , j, 1 

fte L, is reckoned to be sufadently 


whicrhe declares sufficient to prevent, if not destroy the merit of every pious 

exercise performed there, 

* 1 • 

md. As one spot in the gentle moon’s rai/s.— x^tftfivrvrf^TWl propriety 

of this expression is disputed by some Pandits, on the ground of the spot belonging 
not to the rays but to the iody of the moon. Of this the reader may judge accord- 

ing to his taste. , - ^ 

St 4. Tke glitfring hright roe^.-~The w^ord ■^TT^iTTiT or mineral^ which I 
have translated roc^, is explained by Bharata-maliica to mean here simply 
or red cMB—hy Mallin^tha, a little more generally 

restricting the mineral or rocky strata here 
described to those of a red colour. Whence arises this " determination of the Pan- 
dit commentators to give this special import to a w^ord of general signification,-— 
when the most various colouring which the word admits would both accord better 
with the actual appearance of the mountain, and add more grace to the author^s 
description, — it is not easy to point out. I should be disposed to ascribe it to the 
comparison of evening twilight in this stanza, and the scholiasts’ passion fdr 
systematizing the ioci comynunes of poetry, evinced in making the evening hue 
exclusively red did I not observe the same limited interpretation elsewhere, 
as in V. 104 of the Migha Duta of our poet— where their interpretation of 



^ Legend qf Jimdlaya^by Cdiiidsa, SS5 

■ ■■'. 5 . ■■ 

^ His tow ring peaks, glowing with nearer sun's heat, 

Are climb’d by the holiest devotees* feet ; 

Who worshipping first the huge shades, downward thrown 
Fioni clouds thickly circling the high mountain-zone, 

Thence higher advancing, are chiH’d in its rain 
Of drenching white mist, ere the summit they gain. 

■ 6 . ■ 

His snows soon effacing the marks, gory red, 

Where lions, fierce slayers of elephants, tread;-— 


TSflWKRT: or colours of t!ie mountain rock, to be merely red, (nottvithstauditig the 
plural) is suspected by Mr. Wilson to be owing to the possible predorniaance of 
ammonite or copper ore in some of the strata of the Hiimtlaya. I cnimot ho^vover 
persuade myself that either in the present passage, or in that of the Cituid Messen- 
ger, Calidasa should have entertained the limited sense ascribed to him by ids com- 
mentators, —since he has himself in another part of that poem (St. dO, 61, rr.403 
—410 of Wilson’s translation) described expressly in powerful images, though still 
below the truth of nature, the mingled white, blue, grey, and black, of the rocky 
strata of the same stupendous mountain to which his Yaxa hero was there exiled. 
The reader may, if he will, compare our ancient poet’s description in. these several 
places with what Mr. Fraser records in his Journal of a Tour to the Himtllaya 
mountains (pp. 255, 317, 344, &c. &c, of the 4to. edition of 1820), respecting the 
intermixture of even/ diversity of hue, reflected from the variously stratified peaks. 
On every account, therefore, I prefer the most general meaning of the dh<Humaii& 
here., ■ 

Ibid, And evermore wearing^ The meaning of these two last lines is con- 
veyed by C^diddsa in as many words, AhiUa-sandhy&m im^ literally like an even- 
ing-twilight out of its time b>it the immediately understood import of the short 
Sanscrit compound could scarcely be evolved intelligibly in a less compass of 
English words, than in the metrical paraphrase I have given. 

6^/. 5, 6, My Malayalim MS. transposes these two stanzas : but the order of all the 
Devan^gari and Bengali MSS. and commentators, seems here decidedly preferable. 

St. 5. The holiest devotees, — To the reports brought back by these holy pilgrims, 
ov perfect men, as they are here called, when they attain their object,) a large 
portion of the strange matters popularly credited and described by our bard as be- 
longing to this mountain, may be certainly ascribed : amongst them, the elevation 
a]>ove the-region of frost and snow, of summits glowing with the more ardeat heat 
of the approximated sun. See the note on St. 16. 

St. 6. The mountaineers, Sfc. — Properly the Kira'tas : for the name, though 
often used to denote merely a mountain woodsman and hunter, was originally the 
name of a tribe or nation on the N. W. of the Indian mountains, viz. the Kirrhadm 
(Kippa^as) of Ptolemy, or as it has been sometimes read Kirrhodeeis. In the In- 
stitutes of Mann (x. 43, 44,) these are enumerated along with some tribes of an 
undoubtedly Hindu origin, and others us undoubtedly foreign, (the Cambojas, the 
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Tlie mountaineers, skiU’d in the dangerous chase, 

Can stiU, though unseen, the destroyer’s path trace ; 
The frontal pearls, dropt from his claws on the ^yay, 
Point out where the monster has borne his huge piey. 




r tlie Sacae or srreat lado-Scythian nation, the Persians, Par- 

?™”%Tin!sr the oLdm, and inhabitants of Khasa-giri, or Cashgir, ti.e 

iliians, i * \ eo;.] to have fallen to the lowest class from their ongi- 

its™ .. by ..='«•>« ‘b* y™-” «' 

their caste, and seeing no Brahmans. 

gtrsf^ jrar ' 

mi; 

The historical drama 

::\rng— dr:thrK~ 

^ learned translator (p. 64, of the ord 

Act II. p. 41, ed. Wils, „ deserves to be consulted. I would 

volume of his Hindu Thea re) i _ Yavanov 

(l« 0 «s) , uhlc ^ followers 

throughout i little reason for ascribing a vague or uncer- 

of Alexander the Great, The most accurate of ancient geographers, 

tain site to the Kiratas o • ■ western world, has 

hy whom alone the name 1 prr singular precision the position of 

J a.. ,2.b .b.,™ o. u. ““”t’ r,.bi iiX ™ “•<“ 

these mountaineeis m its source in the ParOpamisian mountains, near 

side of the Oxus, not far fro _ ^ Caucasus • and not far from where 

where their range meets ° -[ties called by hisname, before 

Alexander fixed the site of the as o , , ,Vjg gjjgtrian tribes, and due west 

be invaded India. 

of the Sacje, in the parallel of about 6/ in ■ ag c j existence of a country 

the Indian history preserved in f 

called Cirrhadia, east of the Delta of the Ganges, he modan hm o 

might lead to some confusion: bat in the position ot ^ J 

Ptolemy, there is no impeachment of the accuracy 

the circumjacent placM too far nor y t travellers of his 

of his description, obtmned from the routes o^ 

. day.] I will only add, that these same Kirata?s«m laid 

&M»jclNDi along thelmaus range towards the nort ’ fxTTwraW! ’>) 

meat of antiquity, the Peutingerian Map [Sect, vii., « Paralocw ) 

Bc^thU adjinem Asm,} 


1833 J j ^«ffend,offfmdiaya—b^ Cdliddm. 

Which ™,„„ »iu”=ic“i’^‘, 

That bark which hereafter, in paper’s smonf I i 

f-™ CCd ich ftc .„C'S" ":tc 

Impmon’d .am li„„, 

Bv Love s god indited, to deified fair. 
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St 6, 7, Tke frontal peark, Ste 

Hindu writings to lie under the and m numberles.s other 

mere fabulous non-entity. The confi 1 * elephant, is a 

will, however, assert its ' ;eali i Pandits 

some fw, who have leained a little re--, rdfoTef**-’* “ : though 

cautions enough to confine its existence to “« 

frontal pearl (like the horse and ox '"''“erages : thus making the 

the presentation of flesh to deceased mcesto «f the world, 

precious for the present degeneSali V ’ “"** a thing to<^ 

ous red icAor mentioned in St. as icr?ted"L"tl'^'’TT 

ading during the rutting season ThTs I ! ® 

terature of the Hindfls, bm ^ be™ f H- 

nations, is however generally condemned 

most diligent observefshaS S “ “ -“>8» ^ror ; the 

ration. (See Encyci. Metrop. Art Euephaot '’T”'* common perspi- 

current belief, connected wiL this of s, ' singular 

antiquity of this belief we have a si;.-ular mtivrTn sf 1^'^*?’'“ ‘^® 

(lib. XV. vol. 6, p. 91, ed. Siebenkees) where he^tates tbrn^tl “ “"f 

season grows furious, and “ emits a sort of fet t\ f ‘ *'‘® '““’® elephant at that 
near the temples :” the onenino- of il thiough a pore or vent which he has 

son of the female. Mpos y.VrtrB us/d '’T “f®®*'"****® corresponding sea- 

Se SriXeiais drar d avrhs vipos ogrosTvslv”'"*^”'' rT“ «P‘lr«ipous. tb!s 

babiy delivered by the Brahmans of Pi information was pro- 

cus-s ambassador M gas®w :^^^^^ 

for Aristotle, who wrote shor ly blfe th ‘t = 

bodiedailtheinformation ofhfstimr/ f e ®*“- 

numerous books on Animals has ree ‘»® fabulous, )in his 

m The t recorded no such parUcnlar as this of the elephant.' 

surrounded, like'^eStr^^fCre^'-f Tt 

capable l»mg peeled off in ample flakL^rdliabkt^r^’**”®^ several layers, 
rt»g i,. ^ c M 

US a fat clothing for Sira s attendant gods. Though 
X X 
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He fining tie ioUows of all Ms brave trees 
Of rattling bamboo with a whistling wild breeze. 
That sounds from the covert of every deep den, 

And echoes through aU, over forest and glen,— 

Might seem to be piping and leading along 

Heaven’s quire of musicians, commencing their song. 

9. 

His beauteous tall pines, when the elephants heal 
By friction on them, the sharp twitching they feel 


this use of clothing the immortals is as little apparent in the present day as that 
of corresponding with them, the hark is still extensively employed, as it was in 
C«idlsa’s time, for the fabrication of a very common kind of paper among the 
Hindus, as well as for the less poetical purpose o supplying what our countrymen 
in India call the snakes of their hookas. A fuller description of this tree may 
. valuable work, Piaatse Asiatic® Rariores : to whom 

be seen in Dr. alhch s very ' , 

I am also indebted for a sight of a frustum of its trunk brought by him from Nipal, 

and illustrating the above statement. . .. c • in - n, /- 

The use of this birch paper in bearing erotic messages to the fair Vidyadhards 
of Indra’s heaven which Cdlidfisa thus oddly contrasts with the rough embrace of 
the wanton elephants, (the two sUtes of the bark being singularly mixed together in 
tlie Sanscrit sentence) is curiously illustrated by the converse application, exhi- 
bited by our poet himself m Ws beautiful drama of Vihrama and Urvasl, or the 
«■ snrl the Nvmnh •” where the celestial nymph Urvasi uses a leaf of the birch 
treVm convey her passion to a mortal prince. The leaf plucked in the forest, and 
hastily inscribed wdth a few elegant Prteit mes is dropped by the divine fair one 
in sigL of the king’s confident, who bears it to his master. (Act. II, p. 33 of the 
Sanscrit edition, p. 86 of Wilson’s translation.) 

St 8 “°’“- 

tain deity Pan in the Homeric hymn to that god, and in Ovid’s Metamorphoses, 

i V 707 of giving the first notions of music to mankind by blowing through reeds 
with the winds of heaven, and even instructing the immortals in the same art, (and 
as the Orphic hymn pursues the idea, thus setting an example of the harmony of the 

beavens,— , 

’EX-Se fsisap, umprsird, irspiSpofic, avyBpovos apats, 

Atyop-sKis, diAtvSeos, hvrp.Uane, 

'Appovlrp/ siapoio Kpdmi' ^t\o^afypon poKnn. 
i e as some say by the gamut of his syrinx answering to the seven planets,) is here 
ascribed to the’ gigantic Himfilays, with all the advantage that the far larger and 

morenoisyreedsofthelndian forest give to the representation. Our poethas spoken 

elsewhere of the natural music of the bamboos, but in a more tranquil strain, and 
with no mention of the monntmn leader of the hand, or of his echoing caverns, in 
%,S8 of the Cloud Messenger, and in the Eaghts-mma, 2nd Canto, St. 12. 

- "if. 9. His beauteous taU piftes, ^c.-The Sarala or Pinus longifolia, some- 
times caUed the Cheer, which is the species of pine here mentioned, is of the most 


JSS3.3 A Legend of Hirndhy^-^lg Cdliddsa. 

Athwart their b% foreheads,-a liquor distil 
a nulky whje hue o’er each fir-ooVered Ml : 

Aad°tabre\,nf ^ makes every dark height 

And table-land, pregnant with od'rous delight. 

All ■ . 

'‘® innocuous fires blaze 

Not tTmlChLtZ'r yet f ^ 
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frequent occurrence in Sanscrit noet-nr Tf 
my learned friend Br. Wailichfin Nipal an7aU the 

northern frontier, and contains much °» ‘he 

■ind which might not nureasoiiably be sunposed to fl * 7"'’ 
wound or incision made in the tree : but as 71 from any 

tually performing that agreeable ofSce and earti ^ elephants hafai- 

grance thus imparted to tLm ; this hells T lin "“7 '-■- 

nation of the poet, or of tliose whom he is here 71 7 7 *** *“ 

of the elephants, compare the notes on St. 6 and s7l5 7 friction 

St. 10. All night on Ms herbs, fe— What i« . 

(as might be at first sight supposed) a snonta7 •“ “ "®‘. 

often issuing in the conflagration !? W herbs by frictio,; 

Indmn poetry, though little accordant with 'the circZs7n2“‘ 
m this stanza. It refers to lambent fires lik^ ti i -i hres 

tenons Druidical forest near Marseilles, (Pharsalia m 42oT** ™ mys- 

-»®» fulgere incendia silrm- ' 

or those of Argolis in Seneca’s Thyeste.s, Act IV rwl.»™ ti. i , 

opposite, the meaning is precisely the same) ’ ’ ^ ‘“® j“®‘ 

Tota solet 

Micare flammil siira, et excels® trabes 
Ardent sine igni — 

eimplythe Igama or 2w7 th!Ma7SlT”“ °®®«‘"euce, is 

the Nigama or Vedas themselves, by the lo7l“f 77*''““ 

female energies or Sactis. The passage thus cited from ta ““I '’'® 

^herparricularity of reference) is given by Mallinfitha aslolC 

^rfir i- e. “ The sun when he has deposited his ml f7 
the night With the deciduous herbs, goes to his setting.*’ AnLhence a fT 1 

.Uk,. «*« . d.p„ 1. tt, 3,4 ..f “ 


340 


The Birth of Umd — 


[JuLYj 



11 . 

His steep defiles climbing, with petrified snows 

Heap’d up, shooting aches through the strain’d heels and toes,— 

The dames of Heaven’s horse-headed quire, in array, 

To high upper regions pursue their slow way : 


Were it an ancient author of the western world who thus enumerated the cave- 
illuminating herbs among the wonders of Himalaya,— we should have little hesita- 
tion in referring his story to the phenomenon of the fire-fly, presenting to the eye or 
an unohservant stranger the appearance of sparhs inherent in the trees or shrubs 
nn which those insects play. But this origin can scarcely be asci ibed w ith any 
probability to the e.vistence of such a belief among the Hindus, to whom every thing 
regarding the or fire-fly is most familiar : and its mention in t?ds manner 

can onl/he accoimtecl for by the disposition which characterizes them beyond all 
other people, not only to admit the customary occurrence of prodigies, (as more 
enlightened nations have been prone to do,) but to cease to consider cbera as such, 
and to class them among the most familiar objects of their daily experience. 

I should add, however, that this particular belief, founded wholly on the Tan- 
tras, is one not commonly adduced in Hindu poetry ; except in these instances of 
Cfilidfisa’s present work, and one in the Sisvpala-hadha of the poet Mdgha, 

I am not aware of its occurrence, nor do I think it has attracted the notice of any 
European scholar. The jydtismati or luminous plant, 'vrliich as was observed in 
St. 2, is mentioned by some as pre-eminent among the herbs divinely given to Hi- 
malaya, is one of the most common of Indian plants, the heart-pea (so called from 
the shape of its fruit), or halicacahnm cardiospermum : and notwithstanding its 
name in Sanscrit, together with 18 others of which several are equally splendid in 
import, found in the Amara C6sha and other vocabularies, it has no properly 
luminous or blazing quality ascribed to it by any of those respectable authorities. 
And if we inquire concerning the most sparkling” of Himalaya’s medicinal herbs 
according to the scholiast on St. 2, I mean the magic Visalya-harani, which was 
sought to restore life to the slain brother of R^ma himself, w’e find in the Eanca- 
kfinda, § 80, the monkey warrior Susena, in his minute directions given to his 
chief Hanimr^n, (that he might recover it from the millions of Gandharvas, Raxasas, 
and others who jealously watched it,) — describing indeed its yellow leaves, green 
fruit, its red and golden flowers, &c., — but not a word of any illuminat- 

ing property. 

Ibid. To spirits that rove, The English word spirit will rather he un- 
derstood of a superhuman being, tlian of the spirit of a man : and indeed I am 
rather anxious for an interpretation which European taste requires, in order to give 
dignity to a circumstance like this, when introduced in connexion with the mysteri- 
ous and supernatural fires that light up the caverns of Himalaya. The truth, 
however, must be told in the note, whether suclf management in the text be excus- 
able or not : viz. that the or forest-rovers” here mentioned were 

doubtless, in the mind of Cfilidhsa as well as of his Indian commentators, rntre^men ,* 
i. e. Cirrhadse and other troglodytes of these mountains. 

, IX. Heaven* s horse-headed quire, — ^Amongst the bizarreries of Hindu mytholo- 
gy, is that of giving the heads of horses to the heavenly musicians, who are thence 
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Witli loins sorely wearied, and labouring breasts, 

The zealous firm band yet desists not, nor rests. 

12 . 

He, King of Hills, keeps from the Sun’s killing gaze, 

Close hid in his caverns’ impervious deep maze. 

The Genius of Darkness: — who owl-like, below. 

There broods unperturbed and safe from his foe. 

When th’ humble man truly such refuge can find. 

The high-headed patrons must be passing kind. 


called, from the surprise naturally excited by their appearance (in the same 
manlier as the Manna that fell in the wilderness received its interrogatory name) 
as if we should say in English What-meu / The place of 

these Klnmras in the creation is laid down by Manu 1. v. 39. See also Mom* 
Ward, &c. 

St. 12. Whether Calidasa in the last two lines of this curious stanxa intended 
a compliment to patrons, and particularly to the great monarch Vicramaditya, 
whose splendid protection of genius and merit, (perhaps indigent or oppressed 
by envy) be himself so largely shared, at an era preceding by a very few years that 
of the Roman Augustus, — or whether it is to he taken as an oblique satire on 
the or “ high- headed'’ patrons of humble men generally, it is not possi- 

ble in the dearth of all properly historical and biographical materials, to deter ^ 
mine with any probability. But however this may be, the word mamai* 
vam is here undoubtedly to be taken in a simply good sense for partial orfrimdiy 
regard. Though properly meaning regard to a thing ae mg owth agreeably to its de- 
rivation from the genitive mama {quasi Latine meitatem diceres, Greece EMOTHTA) 
— and therefore according to Hind 6 theological principles requiring, equally with the 
ahmiMra derived from the nominative of the same pronoun (riz, roEFa, 
or “ le MOI” of Marmontel, &c.) to be extirpated from the breast of the perfectly 
wiseznan, who is to see all things in God, and to be as free from partial attachment 
of any kind as from gross selfishness,'— yet in all but Vedantic writings, the former 
word is as generally used in an amiable sense, as the latter is in the reverse. Even 
the D4vi-mdhcitmyam of the Marcanth'.ya Purfina, intended mainly to shew how 
the Vaisya Sam<idhi at length attained eternal beatitude by expelling both these 
feelings from his bosom, — represents the mamatvam or mamatd^ of which he 
required to be cured, as one of the kindliest of human sentiments, — viz, a fond 
attachment to, and regret for the loss of, a wife and children, who had ungrate- 
fully used and deserted him. But perhaps a more distinct idea of the application 
of this word and of its origin may be obtained from the following veiy homely dis - 
tich, \vhich I find in the metaphysical play Prabddha-Ckandrodaga^ or Rise of the 
Moon of Intellect— (a drama intended to teach the rigid stoical doctrine above 
alluded to,) Act 5, Scene 2* 

WffWT 3ZTf|t 

^ wre® wjmi 

i. e. “ Such kind and partial regret (mamaUt) as !s felt for a domestic fowl devoured^ 
by the cat, we feel not for a mere sparrow so killed, still less for a mouse.” 



On bim, when tbeir conscious selt-stnppms ov u 
The frolicsome spirits of Heaven’s piping dames. 

To please them, the clouds have a thick curtain made, 

WHch o’er the cave’s mouth dr ops its shelt ring broad shade. 

rTlTthTYlk or Bosgnmiem, a description may be found in Hamilton’s 
’■ VO ii 7569 in the midst of the description of Thibet,-or in any 

N^tut History rJritten subsequently to Turner’s Eniba^^ 

.ce t contained in theselines of Caiidiisa, is one which I fear will scarcely ap- 
S the taste of European readers : and can only be understood by explain- 
lat of the hairy tail of this animal, called ’gsTT Ctoar, the Hindus mate 
ners commonly used for brushing away fliesand musquitoes, which are the^ 
peracom y common Hindvi language 

!°*or chowrie : and 2. that the waving of such achowrie set in a golden 

of a God, is accompanied 
•eckoned among the constant 
example of the importance 


i. e. 

handle over the head of a Prince or over the image 
tyith the proclamation of his name and titles, and i 
emblems or insignia of royalty. [A most striking 
attached to this may be seen in Col. Tod’s Annals ai 
n 265, where an apparition of the sanguinary goddess 
Parvati) demands twelve regal victims as the price of 
the city from the Tatar invaders of the close of the 1. 
enthrone a prince : let the kirnia, the chehtra, and th 
reignty, and for three days let his decrees be supreme 
his foe and his fate. Then only may I remain.” The 
the promulgation of this supernatural annonncement 
every reader of that deeply interesting work.] Henci 

the arnnting ox, frisking in his natural state on the I _ 

NioM anticipates his fine tail’s future destiny, and flaps it to proclaim the ho- 
nors of his wild liege lord “ Himalaya, King of mountains.” 

■ St. 14. The poet here returns to the female Kinnaras or heavenly musicians, 
whomh7eftin St 11, pursuing their lahorions way to the upper regions, and 
clad to disengage themselves of any clothing that would impede their progress. 
He brings them to the mountain-caverns, ever the favourite residence of heathen dei- 
lite, of female deities especially in the words of old Hesiod, (Theogon. v. 129.) 
Bttav ^(aplevras im-ithovs • 

’ J^vfi<p4oi)V at vaiovcriv oijpm 

Ihe: covering dropped from the douds to hide them from view, is vindicated 
from every unnatural ex^geration by the following passage in p. 348 of Fraser’s 



15. 

His wind, — ^wlietlier bearing along tbe chill spray 
Far scatter'd from where, on its snowy white way, 

Down dizzy heights plunging, great Ganges' young river 
Full darts its precipitous torrent for ever, — 

Or shaking the fragrance of tall cedar trees, — 

Or spreading the peacocks' tails out to the breeze,-— 

Is hail'd in its cold, sweet, or languid career. 

By tir'd mountain-hunters that chase the swift deer. 


1833 .] 
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Tour to Himalaya. ** We had projected the ascent of a snowy peak directly behind 
Seran j but on the day intended, the clouds /ei/ to the foot of the hills, enve- 
loping all in the most complete and impenetrable darkness. It was not like a 
common mist : it was really a sinMng of the clouds from the rarefaction of the 
atmosphere titl they quite shrouded us, 

St, 15. Shaking the fragrance of tall cedar Sol render the word 

d^va-diru, which is the Pinus Peodaru of Dr. Roxburgh, and which, as Dr. 
Waliich informs me, is very nearly allied to the cedar of Lebanon so celebrated m 
Western Asia. It abounds in the high regions of Nip^l and westward, but never 
at a less elevation than 10,000 feet above the sea: its wood is hard and durable, 
retaining a lasting fragrance : the turpentine extracted from it, far exceeding 
other kinds in scent. A full account of the tree, (though not a good drawing) 
is given by Mr. Lambert in his splendid work on Pines. 

C^lid^sa in his other great mythological poem the Eaghu-mma, Canto ii. St. 36 
and seq tells a wonderful history of one of these D^vadAru cedars that was adopt- 
edbvour goddess Parvati, and nourished as her own daughter: and who, when 
lacerated by the forehead-rubbing elephants (in the manner described here, St. 
Lncl 8 1 had a guard placed over her by Siva at the instance of his beloved Fdrva- 
tl in the person of his servant Kumbhddhara, turned for that special purpose into 
a*fierce lion. [The whole how’ever turns out at the end, to be but a magic 
scene *^ot up by Nandini the sage cow of Vasistha, in order to try King DUipa^s 

fidelity and devotion to her. See note on St. 23.3 f v i 

IMd Is haiVd, ^c.-In repeating here the triple character of the light breexea 
of Himalaya, I follow the ideas of the Indian commentators. The - tir'd 

salutation cl the refreshing breeze after a weary chase, as .urphed m the word 
may remind us of the invocation under the same c.rcan, stances gf the 
humeTcWus. (so fatal to his jealous wife Procris, Metamorph. vi,. 837). 
Egredior, silvasque peto : victorque per herbas 
AtiBA, VKKI, dixi, mstroque medere lahoH. 

And I should remark, that it is the samekindof u»kom and nothing 

further that is intended by the kindred word ^ ia St. 5 t. e. the holy de- 

voSrs first “ hailb^s" (not religiously adoring) and v>mnsW *«**>»? to shelter the 
Ce shades of the mountain clouds ; which, higher up, turn to cbUmg rmn and 

mist 
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On his crowning lake, as the lotus-fiowers grow. 

The seven blessed Bishis pluck some ere they blow, 

. T’adorn the fifth heav’n : while the Sov’reign of day. 
As circling beneath, he with upward strong ray 
Peers o’er the calm waters, the rest ripes apace. 

And opes to fuU bloom their enchanting soft grace. 


Ti.P wnrrl wTW or lake occurring only as a member 

. f}f 16 On Ms croivmng lake .-- » j 

, ..WhPt of the lotus Eowers, might be translated with equal gram- 
^^oTcrectaess, lahee in the plural. If a single lake only be intendej which 

Te epithet ^ or — 

HTndtIargnage Mausarour, from the Sanscrit i- e. the great lake 

Mdnasa situated in the centre of Himalaya, 31» N. 81* E.in an oblong basin of 15 
Ss by 1, inclosed by the principal range to the south, part of the Kat asa range 
reSiarly sacred to Si;a on the east, and other high ruountams and table-land on 
fhetorth and west : a lake frequented as a place of pre-emment sanctity by Hm - 
T -hut before Mr. Moorcroft’s visit scarcely known to Europeans. If 
w’ithManinatha,we suppose several high-mountain lakes to he here meant, 
however, t of Havana westward of it, whence issues the 

r«rSataaru or Sutlej river, and others; particularly such as Hindu imagination or 
Te iport of probably mendacious pilgrims has fixed ou the iiiaccessible summit of 
L hfgh peak Bunder-pooch, V&mrapuch’ha, the tail ot the Monkey 

Lnum-in 1 See Asiatic Researches, vol. xiii. pp. 189, 190. What the poet however 
5“ or seems to say, concerning the lake Mdnasa,-he has elsewhere said of 
Ae Gangi, which had been commonly, but erroneously supposed to spring from it. 
For thus says Rama to Sitd in the Raghu-vmm, Canto xiii. St. 51, when desciibmg 

the mystic forest of the sage Atri. 

■sf'rrRrniw 

“ Thither, for the due ablution of sages whose wealth is austerity, has Annsuya 
fthe wife of Atri) turned the course of Ganges flowing tlirough the three worlds, 
the diadem of the three-eyed Siva, her whose golden lotus-Jloieers areplvchedby the 
hands of the seven Rishis. 

But the intention of CAUdfisa in this stanza, as his commentators ^^y say, 
close his description of HimAlayahy a splendid instance of 
bok, such a one as, in the words of the rhetorical poet Dandi whom they quote, 
& transcending the limits the worlds, 

— — vivida vis animi pervicit et extra 

. Per^asit ionge dammantia meenia mundi. 

i'dr iiot oaly does he state the highest summits, to rise above the planetary sphere, 

(to use the terms of the Hindu and the Ptolemaic astronomy,) so that the Sun can 
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If 

In bim, tlien, the Fatlier of Ileav’n and of Earth 
BeholdiTig" a nature .which freely, gave- birth 


only look iipwaiYls at tlielr 

oi the fixed stars, — even to the iiigbest visible celestial sphere occupied hyth<‘ sevea 
Kishis, (Marichi, Atri, Angiras, F.ukstya, Piilaha, Kratii and Vasistlia,).^w!iose 
skitioos in the pre-eminently fiivoured seven stars of the Great Bear, are thence ima-. 
gined by the Hindus, in despite of long astronomical observation, to retain ever the 
same position with respect to the poles of the earth, unatlected by the precession 
of the equinoxes, tliat changes the declination as well as the longitude and rigid; 
ascension of all inferior stars. Thus the. Idka or world to which these vet uuhlown 
flowers are transferred by the hands of the blessed Eishis is removed hy two or 
three stops above that of Indra, Surya, and the other celestial gods, and is only 
below the seventh loA'a., the abode of Brahma ; which iiiakes it the fifth when the 
earth is not included. See Wilson *s Dictionary, Art. 

Vi e need not wonder therefore that in the general destruction of the three 
lower worlds, the earth, the region of Munis, and the solar heaven, by a flood at 
the close of the Manvantara, — in wdnch the pious King Vaivasvata alone was 
preserved in an ark, accompanied by the seven Rishis,-— -the highest peak of 
Himalaya should yet appear above these waters : and that the Risliis should bo 
commanded by the Divine Preserver (in the shape of a fish), to fasten the skip's 
cable to this peak, (the Hindu Ararat,) “ thence called," says Vyasa, “ Nauhandhu- 
nam or the ahip-bindhig even to this day." For so we read in the Armuja-parca or 
3rd Book of the Mahtibhfirata, in the episode MatayopitkhyLimm^ 

55# ’s?ri# II II 

-S ..V 

II II 

irm 1^*# ^x I 

WWiT^SlTfq- II «<£ I! 

Though M. Bopp, in his ingenious preface to the German translation of ' this 
episode (published in 12mo. under the title of Die Sundjltd, at Berlin, in 1829,) 
labours to distinguish this simpler account of the flood from that translated by Sir 
W, Jones, in As. Res. vol. i. No. ix. from the more recent Bhagavat-Furfina, the 
word bi the 28th verse of the former (which cannot he properly trans- 

lated geschopfeov leuie, “creatures or men"— instead of ivdteu or “worlds"), 
proves this deluge at least to be no less umversalthan that ascribed by th ; Bhagavat 
to the close of the Manvantara ; nor does this mention of the peak of Hiraakya 
above the waters (whicli is not in the Bhagavat) at all oblige us to suppose a 
more limited flood to be intended by the older writer. 

Ibid, And opes, 8(c, — The causal verb ■5r‘%T^'^fiif in this stanza is explained 
by the Scholiasts i. e. “ opens to full bloom." This meaning does 

not occur in vocabularies : and i tli^refore mention it here. (Compare St. 32). 
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To each several limb of the sacred oblation, 

Ami adequate strength to the world's snstentation,— 
Decreed of himself, when to all his great mind 
Their portion of dues sacrificial assign'd, 

That lordly Himalaya ever by right 

Should claim sov’reign power o'er each mountainous height, 

18 , 

He therefore, high Me'ru’s sole worthy compeer. 

To keep his proud lineage untainted and clear,— 

Did thence to himself, wdtlv divine nuptial rite 
The noble nymxfii Me'na most \visely unite ; 

Whom, sprung from the Pitris' pure spirit alone, 

Evhi Munis might honour and take for their own. 



St. 17. A nature that freely gave Urtk 


To each several Umh of the sacred uUation.—lihQse^ words are but the necessary 
expansion of a single Sanscrit compound, which begins the stanza. 

The Umhs alluded to, are the flowers and fruits— the sacred glasses, 

hnsa^ diirva, &c. together with the wood and all other materials required for sacri- 

flce, which are so abundantly produced by the mountain. 

St. 18. ffe therefore, Ugh Mends sole worthy compeer. --T\ie adjustment of 
supremacy between Himalaya the highest of mountains in the world, and the peciihar 
glory of India on the one hand— and Mount Mdru on the other ; which apart from 
fable, should seem to have been tlie central spot of the Brahmanism that from the 
north invaded and subjugated the peninsula, (and which if the testimony of Strabo, 
Arrian, Diodorus Sicuhis, Pliny, Eustathius, and others may be admitted respecting 
the Indian tradition of ancient times, —must be placed near Nyssa in the mountains of 
Hyrcania or Margiana, not fiir from the S. E. extremity of the Caspian in northern 
Khor^sfin), seems to be rather a difficult point with Hindh mythological writers. 
The celebrated mystical episode of the Mahabhfirata, the Bh^igavad-Gita, gives the 
same supremacy among mountains to each separately : for where Crislma in the 
13th chapter represents himself as identified with the chief of all orders of crea- 
tion, as the BhHgic of Rishis, the Sun of A'dit3^as, the Shm- Veda of sacred books, 
&c. &e. we find him v. 23, saying, “ I am the MS'u of craggy 

mountains,” and in v. 25 Ibe Himalaya of hills,” — giv- 

ing, apparently for the purpose of thus honouring Himalaya, a second mention 
of mountains which is not allowed to any other order of beings. And w'e have seen 
in our St. 2, how elsewhere in the Mah&bharata and the Furanas, a compromise 
is made between the most sacred central mountain and his snowy compeer, by 
making the former the milker hy whom, — tlse latter the calf for whom,— the 
choicest treasures of the parent Earth are extracted. 


" With respect to our present history, w^e find in the 36th, 37th, and 38th sargas of 

the 1st Book of the great Ramayana, called respectively 

and e. the birth of Gang^, the great deeds of Uma, and the birth 
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To, tills divine pair, 'as ia fond embrace due 

To co,njiigval.iiriioii,, tlici joyous time flew 

Tile riioiiiitai:n-kmg’s bride, yet in lovely yontli’s bloom, 

, A new precious burtlien conceiv.''d .in lier' womli. 

^ , 20. , ■■ 

And soon slie brouglit fortli the hill-queen’s darling pride, 

. Mainaca, ■who since to old Ocean allied 


of Cumira [1. p. 343—359 of Ciivey and Marsh man, or L 113—147 ofSt'IsKa’I], 
—that this point is in a inanner settled by making Mern the ia!ln,‘r-in.! 
of .HiiiUilaya, i. c. the father of that very noble nymph Menu, anti tiiroua'li her flie 
progenitor of Ganga and €'mu, the illn.strioas daughters of Ilinjaiaya, well as «tf 
the god of war Cimutra or Carticeya, the ofFspring ))y one of them of Siva. It 
may seem strange that Galiihisa, when about to pursue at letJgth, and in a style tU" 
more ambitious ornament, a story that Vdlmiki has summed nj) thus l)ried\, 
should have departed so widely as it appears in his tacts from an authority htdd --io 
sacred. Not only does he here deny by irapHcatiou Mena’s origin froui Mfru, 
(who is here so distinctly mentioned with reference to Hinuihiya’!, hy dest'ribing 
her as sprung from the manm or mental substance of the Dsi Manes or patiumal 
gods, (whose properties and order in the creation may be seen at length in Mauii, 
Ch. iii. V. 192 — 201) ; but he also in the succeeding stair/as, suppresses every 
mention of Ganga or Ganges as the elder sister of his heroine Uina : mentioning 
only in that rank of seniority, the comparatively unimportant IMainai^a. 

Calidisa however has ample authority in the Purdnas for his statement. Thus 
the Scholiast Malliniitha, (who explains 5^1 *F^ 

‘‘horn from the mere volition” of the Dii Manes or Pitris)— cites in confirmation 
of St. 18, 19, 20, — the following distich from the Brahmtind:i-Pnr4na— where we 
have the same mutual relation of the Pitris, Mdna, Himalaya, and Maiiiuca laid 
down, (without mention of Um a), 

!■ wsffl tWT TO I 

•rot WT! 3% ’3'^# 11 

and also tlie following from tlie Vishnu-Purana, making M.'mfi dauglitcr nf tlie Pi- 
U-is — and assigning to her a liighly spiritual ai5 contemplative character ("aaTccable 
to what w'e read here in St. 22) as well as to her sister Har ini. 

'^r«T i?rr ff*rT 't ^ifx’Stf^’st \ 

w ’gr'gw 1! 

St. 19. This verse is omitted in my Malayalim manuscript, hut its existence in 
every other that I have consulted, as Well as the internal evidence of its st)le and 
language, bespeak its genuineness. 

St. 20. Maiwica siiriiamed Siuiabha, once a mountaimus island^ is now, since this 
act of “ Vritra’s foe” or Intira [see Mahabiidrata IV, § 4 entitled X^ritra-hadh/i] a 
sunken rock in the gulf (or rather strait) of Meodr, that separates Lancii or 
Ceylon from the Indian continent. He is introduced by Valmiki as himself telling 
the story of this catastrophe ; which as it belongs to a part of the Rainayana 
(the 5th book or Simdara-Mndaf 8th section or sarga) which has not yet 
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In bands of strict friendsWp, alone scap’d Ae drlow 

7 - V? Ml at each mountain by Vuitba’s stern foe. _ 

wings were all dlipt by the Thund’rer’s fierce rre. 
But bis, tbe fell bolt left unscath d and entire. 


[Juny, 


— — — „„„„ „,av be "-iveii entire, with a translation in 

been published at Serampore or Bonn, 1 J n 

corresponding Amstup measure. Miruta (the Indian iEolua), while 

TheMonkeychiemanurnan sonofPava^^^^^^^^ 

springing over the strait to Ms hospitality. A 

him to alight, and partake of astonishment at Maindca’s 

dialogue upon this.-Hanuman at ^ , . 

condition in these words, and receives the fol g P 

-SJtT 1 

'• 

•gsifwi ^ II 

•?r?r^^ ’i^’- ' 

•jTcT: I 

■JTrTsIfS^t 11 

myn itT! tTO^^i 

'n wm’lw I 

jr^'g; ■?rg fwpTtf^fT! |1 

■ ■ tj ■ , 

Hanuma'n.— I n Ocean’s boundless waste, o’erspread 

With bilge sea-monsters crowding nigh, 

Why hid’st thou thus thy ware-merg’d head ? 

Tell me, sage Mountain, tell me why. 

Maina'ca.— Erst, mighty chief, on wings forth flew. 

Free through all space, the Mountain hands. 

Swift as the bird that bears Vislimi, 

Or heaven’s loud blast that scours the lands. 

But as they soar’d aloft, strange fears 
Did Rishis, gods and men surprise. 

Dreading their fall j and heaven’s King rears 
His holt,— fierce lord of thousand eyes. 

Then fell from thousand hills’ sides low 
The wings by vivid lightnings cleft. 

But me, while yet the holt-arm’d foe 

Drew nigh, — unnerv’d, of hope bereft,-— 
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Next Siva’s late consort, pure Sati .once nam’d, 
Who, towards her lov’d Lord with devotion inflam’d, 


. Tliy pitying sire beheld ; then straight" ; ' • " • 

In his strong windy grasp he bore . 

Down to this hriiiy depth, where fate 
Threatens these shelter’d wings no more. 

Here what is represented by Caliddsa, as the friendly act of Ocean, h Mi nix the 
inoimtain hnder its waters, — is made by Valmiki the act of pie Clod of 'Wind.. 
Iiurrying the winged rock to the protecting depth, “~«an(l is therefore the subject 
of . grateful aclmowledgment to the Wind’s son. 

This catastrophe, (which may be perhaps paralieled in Northern mythology by 
Thoe aiming his vengeful hammer at the Giants of the Mountains in mid-air, 
as told in the Eddaof Snorro, Fab. 11,) is not unfreqiiently alluded to in the legeruls 
of the Hindds. Thus in the Kasi-k/inda of the Skanda-Purdna there is a 
soliloquy of the great mountain Vindhya, full of schemes of envy and ill-will against 
M4ru, but suddenly recollecting and deploring his impotence, to execute them 
when deprived of wings ; and bitterly regretting the wanton petulance of some 
one of his race of old that had provoked the Thunderer to this act of severe 
vengeance. 

xr^rft*r: ^ fww ii 

St, 21. The voluntary burning of Sati, (whose name is here twice repeated 
once as an epithet or virtuous,*’ and again as the proper name,) 

is among the best known and most constantly repeated tales of Hindu mythology ; 
and it is in memoiy of this that every self-devoted and self-immolating wife obtains 
the same sacred name of Sad, i. e. in another spelling of that very common but 
often mis-applied term, is a Suttee. Tke case of the prototype differs materially, 
as we may here observe, from the posthumous devotion of her innumerable imi- 
tators : the affront which she thus heroically resented was offered to her undying 
lord, Siva, by Daxa, son of Brahma, in omitting ids distinguished son-in-law from 
an invitation to a grand sacrificial feast, at which all the other deities were to be 
present. The daughter went, though unasked : but finding only a confirmed con- 
tinuance of the slight offered to her beloved husband, she threw herself into the 
flame and thus spoiled the sacrifice ; upon which Siva, who had been comparatively 
indifferent to the preceding affront, avenged her death in the terrible form of 
Vira-Bhadra, —beheading his father -in-law (who was afterwards resuscitated with 
the head of a goat substituted for his own), and dispersing his guests: and the 
several places to which the limbs of Sati were dispersed, in his dance of mingled 
triumph and lamentation, obtained an equal sanctity, and were honoured with 
the same phallic symbol, as were those wdiich received the several mangled remains 
of the Egyptian Osiris by the piety of his wife Isis. (Of these places called 
which are 51 in number, and held in peculiar veneration by the vo- 
taries of the Saktis, one distinguished one is at C^li-gh^t in the neighbourhood of 
this capital, which received the goddess’s 
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Had giv’ti her whole body a prey to the fire, 

111 wmth at affronts from old Baxa her sire,— 

A new mother found for her birth to fresh life 
111 this beauteous Me'na, the mountain-hing s wi e. 


[July, 


The freedom with which the self-disemhodied Sati chooses parents for a new 
hhth to fresh life, (inferior indeed in station to the former one inasmuch as P.tr.s, 
1 nd AInnis vield in dio'nitv to the ten Bi-ahmidicas, of whom Daxa was one, 

r, b:*-, f- h. — a. .w 

oi,« of tlK Ii. "'MmrT'''™. •>'“ “"B" “ * 

garments. So the Bhagavad-Gitd, II. 22. 
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To which may be compared a statement of similar liberty in Plato’s Phmdnt, 

^''“ion ’h Si toS’eTS Daxa, is the first birth of the goddess Sird, (or wife of 
Si,;’ a n.ame which therefore eipially designates Sati and Piu-vat. or G ma,-we .are 
not 0 consider this as the first emanation of the all-powertul energy so personified 
AsMahfi.Mfiyfi.orPi-akriti, or Ambich, the Great Mother, the principle ot id 
nature, and variable or transitory existence,-she is Devi or the Goddess by way 
eminence, and holds a place ill Hindfi theology coeval with, and in some sort snpei ioi 
to, the Triad itself, Brahnifi, Vishnu, Siva,-the triple form which ‘1*6 before quies- 
cent and inactive deity (the neuter Jra/ima or nmien) assumed respectively for the 
Production, Support, nnd Destruction of the world. This 

Gentile theology is detailed by Marcanddya, in that singular episode called theD^u 
MAlidtmvam, o‘r exploits of this wondrous goddess-w'here, in the first chapter, she 
is described by the Rishi Mddhas as lulling Vishnu the preserver into a deep sleep, 
hv which the'world’s creator, Brahma, is threatened with destruction: who accord- 
ingly invokes the goddess as or lady of the universe, and^supermr to 

himkf Vishnu and Siva,-heseechiiig her, tlmt she would leave h.s preserver to 
awake and destroy the invading demons. In the next chapter we have the same 
goddess springing into more visible existence from the united splendours and 
energies of all the celestial deities, when expelled from heaven by the demon 
Maliisha,-on which occasion Himalaya among the rest presented her ivith jeivels 
and ivith her attendant lion : thus armed as the terrible Durgd, she destroys Wu- 
hisha, and receives the homage of all the immortals. Her incarnation in the 
beautiful form of Gauri, Sivd, or Parvatl the nymph of HiraMaya (from which she 
emerges in another form, to encounter the demons Sumbha and Nisumhha) , is said 
in the 4th and 5th chapters, to he subsequent to this, as well as several other 
more terrible incarnations, which she specifies herself, (after her exploits as CaU 
and concentrator of the energies of all the gods,) in the llth chapter. But it 
is remarkable that in neither place where the birth of Parvati is mentionec m 
that book, (IV. 33-35, and V. 40-43) is any allusion made to her preceding 
birth from Daxa as Sati : and the same omission is equally observable in le 
chapters respecting Uaifi in the 1st Book of the Ram ay ana. 
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Of her, tlien iiniDers’tl in devotion's thoughts deep, 

Begot b}^ the nioviarcli of ev'ry high steep,-— - 
Did Siv.v’s lost love once again upon earth 
Derive from new parents a fortunate birth. 

Ev’n, thus, ill tlie womb of MomlUy pure, 

’Midst earth’s turbid toil still unshaken and 'sure. 

By stiarng P<?rsei;er«/2ce’s virtue, I wot. 

The infant Lrosperiii/^ ever begot.. ... 

. ,.. 28 ,'' . 

For blest was that birth-day,— its. sky beaming fair ; 

No cloud of eartli’s dust ever soil’d its pure air : 

Loud conchs’ swelling* blast, follow’tl close by sweet dowers 
Rain’d down frorn glad skies, usher’d in its gay hours ; 

And moving or fix’d, ev’ry bodily thing 
Partook the loud joy of the great momitaiu-king. 


St, 22. Thecoinparison of sensible to intellectual objects, t hough very rarely (aru! 
as some opponents of the Ossianic poems contend, wem*} occurring in the poetry 
of the rude and heroic ages of the world, is not uncoimnon in that oi’ a more cul- 
tivated and reflecting state of society ; and in a people so metaphysical in the cast of 
their minds as the Hindfis might be expected more fretpienily than in others. 
A very curious instance of this inverted species of simile occurs in our aiilhor’s 
Hagku-vansai Canto xiii, St. 60 — where the subject matter of comparison is the 
plucking of the lotus flowers from the parent lake of the Saryu river by the hands 
of the female Yaxa deities (resembling what was described in St. 16 of this hook) 
--and where this sensible object is illustrated by one which can only be uudm- 
stood by those who have entered into the intricacies of the Sankliya metaphysical 
philosophy. The latter half of this stanza is another remarkable instaiice of the 
same kind of comparison, as it is also of Iwdim allegory , Njtx (fein.) or moraUty^ 
might more exactly, as to etymology, and almost equally well as to meauing:, bu 
rendered conduct, Utsahx (masc.), which in the original as well as in the trans- 
lation, is linked with the word guna, quality or virtue,— means Htremmis and per^- 
severing eX’ef'tion, Sampat (fern.) is wealthy affluence or prosperiig, 

St. 23. The falling of a shower of flowers from heaven is a token of the ideusure 
and -approbation of the celestial gods. Thus, in the Raolm-vansa of our anthtn*, 
IL 60, when the pious king Diiipa offered to devote his own life instead of that of 
the cow Naiidini to Siva’s lion before mentioned that guarded the sacred cedar of 
Parvali, — and his offer was accepted by the hungry wild beast, his deliverance 
from expected deatU, and tlie breaking of tbe spell by tbe immortals that appkudctl 
his fidelity, was preceded by that sign. 

j 







Vidu'ra’s fam’d mine ; 
uds' starting sonnd, 

their ground, 

of his subjects” Kacav in Sanscrit) 

’ " ' ring of the lion— a shower of 
hands of the celestial Vidijddharasr [This appro- 
'initting herself to he milked by the king in a 
■the gift of offspring to perpetaate the race 
Compare St. 2, supra,] 

^inal of this stanza. But the 
their sympathy with their 


So glows with tresu spienuo 
When, cleft by electric new 
Its thunder-struck jewels dart out from 

instant, over the protector 
‘as with face averted, he expected the dreadful spi 

Bowers fell, sent forth from the! 

batioa ended in the sacred cow per 
leafy pail of that which he most desired,- 
of Ra-h6, from which the great Rama was to spring, 

Ih^, The mountain- is not mentioned in theo 
Sthav&rds or fixed beings pecuUarly denoting momta 
hint’s iov seemed a proper addition to the mention c 
St 24* Hid she, the fair mother. Some copies, 

Bengal and Hindustan, instead of or Mo/to 

instead of the lovely MMa, mahing the universal 
beautiful an occupant. A meaning which beside 
destroys the spirit of the comparison that tollows. 
ndthaand Bharata-Mallica prove that they both rea 
Ibid. ViDc'KA, the Sanscrit for “ remote,” m also 
said to produce the laiii* lazuli, which is ther 
The curious native treatise on various subjects o( 

oiiHi— opens its account of the parlxa or test ^ ^ „ 

following extraordinary lines, which folly illustrate the meaning of Cdidasa here. 

S tlTJT 11 

« From a cry of the gilt son of Diti, resembling the roaring of the troubled 
ocean at the close of the Calpa, sprung the variegated pa, ddryam (lapis laxu 0; 
source of colours of a bright and ravishing splendour. Not far from the 
declivity of Mount Vidlira, was the mine of that precious stone, but limi e 
tb:,»articular seasons for its production, and then closed. First trom t e 

A this mine suddenly spring in tbe worlds 
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As ’first, a tliia streak of soft silvery tight. 

The gleamiiig new 10,0011 io the West meets oar sight, 


eminent in its properties, tlie ornament of the three worlds ; but ever since, on 
the mutterixif!: of the clouds of the rainy months (July and August), imitating the 
sound of that prince of demons, are those beautiful midfmja gems emitted, of 
varied lustre, and rapid elfiilgeuce as of a multitude of liery sparks.’* 

Mallinatha cites the second sioka of the above description, as from an anony- 
mous budha or sage, to point out the mount Vidfira here meant by Cdiidasa : Imt 
the other Scholiast, Bhaiata-Mallica, erroneously explains Vidfira here as prabd-* 
Uipatihihamm, i, e. a place where coral is produced, — a sense unknown to San- 
scrit vocabularies. Except for the substitution of coral for Japk Imnid he coincides 
with the above qiiotatioxi — citing for the extraordinary phenomenon here mention- 
ed the same Cabalistic authority from which we have the blazing herbs of St. 10 ami 
30;^fTa«5^rn4snws[^i^aTR^rrafi: •sf%ranwf^«^«5ini«r: “From the 
muttering of the clouds in the rainy months (July and August), darts of coral 
gems make their appearance on the earth. So says the A'gauia (or I'antra).** 

The situation of Vidu'ra, if we may trust the Scholiast on the following parallel 
passage from the 12th canto of the Nmkadha of Sri Harsha, is identified with that 
of mount R6hana or Adam’s Peak in Ceylon. Among the many unsuccessful sui- 
tors of the beautiful Damayanti in that, canto, is a Malabar prince of great riches and 
liberality, whom the goddess Sarasvati thus recommends to the fair virgin’s accept- 
ance,.:— , ■■■■;-. 






“ Mount Vid&ra^ abundant in gems that spring forth at the sound of thunder- 
clouds, yet becoming unacceptable to the beggars (that before flocked to it) through 
this more munificent king,— shall, however remote as its name indicates, become 
so near (if you accept this Southern monarch) that it shall be to you as a pleasure 
mount.” As the Scholia referred to illustrate the words of Cfiiidiisa before us, as 
well as those of Sri Harsha, they may be added for the satisfaction of the Sanscrit 
,student. ■' 

Jnffl 3r®»rt ^«rT wr^’U 

’Sflfra': ’SJrTW •Erawl'’?I'a'^I thK 

Si. 25. As daily new digits, ife.-The or Indian digit, is not as with 

European astronomers, i', of the diameter of the Moon’s disc, but only. 

z z 
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So she, the sweet infant, appeeir’d : but Ml soon,— 

As daily new digits annex’d to the moon 
Give birth to new phases,— so she, day by day. 

Grew still to fresh forms of more lovely array. 

■ ■ 26 . 

Her, dear to her kindred, the relatives all. 

As mountain king’s daughter, did Pabvati' call : 

But after, when bent upon mortification 

Most strict and religious, the fond deprecation 

Burst forth from her mother, Oil no 1 thence it came 

That Um'a, “ Oh no I” was the lovely girl’s name. 


There is therefore the accession of one of these for crery or lunar clay oi 
the or waxing moon. 

St, 26. Pa'hvati'. — This feminine noun -qriellfl is tiie regular patronymic deri- 
vative ascription of these two names, 

Parvati' and Uma^ to the goddess in her second birth, is related at length intne 

Sh^a Purdna, 2nd part (or 13th chapte^^ 

Jbid. When bent upon mortification^ SfC . — The same is told of Urn a (as dis- 
tinguished from her elder sister Ganga), by Valniiki, Ramayana, L cap, 37, St. 11^. 
— (Vol. i. p- 148, ed. Schlegel.) 

Bid. That U-ma' Oh no 1” &c.— The latter Sanscrit particle mil is (like its 
cognate »te, ^ or in Persic, m in Greek) tUe dehortative “ no,” commonly prefix- 
ed to the imperative or optative mood ; as Sf mb (the same with the Persic, Latin, 
and Teutonic particle) is the simple negative “ no” or “not,” prefixed to the 
indicative. The former particle ig U, which is chiefly for want of an equivalent 
short word in English, rendered “ Oh”-is one tliat is scarcely or ever seen in 
the ordinary classical language, though of very frequent occurrence in the oldw 
dialect of the Vddas. Tliere it may be found often annexed as if it were a termi- 
nation to the several cases of the demonstrative pronoun ?rfr. or to prepositions 
in composition, when in that ancient Sanscrit (as in Greek and in German, though 
the tmesis is not admissible in common Sanscrit) , they are separated from theii 
verbs* ; and not unfrequenGy annexed separately to verbs or to nouns, preceding 
or following in all these cases apparently bearing a meaning mtemive of 
the word to which it is annexed, — viz. (that which so often belongs to the 
common nyt) “ precisely/’' or “ «ierefy.” Thus we find it in tlie following verses 
from the/'s4-B%B Upanisad, which is the closing 40th chapter of the peat San- 
hitfi of the YAJua Ve'da, the Vija-Sanci'a-Sauhitfi of Dadichi Muni, vvhich I 
quote also as apposite to the subject of this stanza, to shew how tlie balance is care- 
fully struck between the active and contemplative duties, in this most veuerabie .and 
ancient authority of Hindfi religion (vv. 12, 13, 14, hnt in some copies 9, 10, 11). 

• It is not therefore with perfect accuracy, Chat the learned F. Rosen, in his Specimen of the Uig. 
. t^a,pul)lished at London in 1830, p. 8, describes udu for tit, and abhndu for abhiit, as mere vnnutwns 
or licemeit of the most ancient language. They are rather the annexations to the universiil form 
of this expressive particle 17. 
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27. 

Thoug-]i West witli a son, not on liim did the sight 
Of th’ earth-bearing hiil-mouarch dwell with delight: 
For thus in the genial spring season, when flowers 
All various invite from its numberless bowers. 

The swarm of fond bees will there only, where grows 
The sweet mango-blossom, with pleasure repose. 


W to: stfetpff f 

^ t irtr w TfTT: I 1 1 

Tfir t II 

'wftw 11 1,!* 11 

Blind clartiiess do they incur, who cherish ignorance (i. e. action without contera- 

piulilOO ) • 

“ knowledge 

For one thing, they say, is gained by (contemplative) knowledge, another Iiv i-'no- 

ranee (or action). ^ 

Thus have we heard from wise men, who have so instructed ns : 

He who knows how to pursue both, knowledge and iymrmice (tlnis defined) together 
Having hy ignorance passed over death, by hiowledge obtains immortality, ” " 

St, 27. The attachment of bees to the blossom of the mango, in Sanscrit ^ 

or {Chid a or Amrlta) is one of the common-places of Hindu poetrj,' 

the songs of dayad^va, as translated by Sir W. Jones, Works, vol. iv. p. 242, (Svo 
edition). But a more elegant example of this cannot be found than what\s fur- 
nishcd by Cfiliddsa himseif in the 5th Act of his justly celebrated drama, the 
Sakuntala, where the following song from behind the scenes reminds King Dusk- 

manta of his inconstancy to his iirst attachment. 


CS 

See 


Prdcrit text. 


Or in Sanscrit. 

MMnma^madhii-Uhha’-hhAm'kaB 
Tam parlc7mmhUa~ehuta'-7mnjarim 
E^avmla-rmdtmdira'-mrwito:^ 

MadJmhara ! vkmarkhymi mnn katham f 


i. e. word for word, 


rin 

■ ^ o 


In-novi-mellis-cupidinera-conversus, 

Tiii osculum-olim-expertum-Mangifer®«surcuium 

Loti-sapore-nimium-occiipatus 
meUifer I obiiviscens sane quomodo ? 


SS6 
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As lamps by tbeir radiant crest of sharp flame,'— 

As heaven’s path by Ganges, of far -flowing fame,— 

As scholars by th’ eloquent charm of pure speech. 

Their last and best foi-ms of accomplishment reach ; 

So he by this daughter, the crown of his race. 

Was cleans’d from all stain and adorn’d with all grace. 


“ How sUoaldst thou, O bee, turning to the desire of new honey, and occupied 
too entirely with the lotus's sweetness, forget the mango blossom which thou hast 
so often kissed A comparison with this text will shew that M. de Ch&y’s ver- 
sion of this, “ Se pourrait-il, Mile volaffe, ^-c.” in p. 102 of his very splendid 
and valuable edition of the “ Sacountala”-though somewhat paraphrastic, has 
greatly the advantage in point of correctness over that of Sir \V. Jones— “ Sweet 
bee &c ” (Works, ix. p. 464,) which is marred by the misplacing of a very signi- 
ficant clause. But M. de CUzy is utterly mistaken as to the metrical harmony of 
this exquisite stanza, which he supposes (in p. 227 of the notes] to he in the A'vj& 
measure of the kind called (HH, (but Udg&ihd in the Pingala,)-in order to which 
he is obliged to suppose a new license, inadmissible in that m^re, am has also, 
in this imagination, allowed a very faulty reading 

in the fourth line. The uniform succession of long and short syllables in these 
Knes is sufficient to shew that they are not A'ryfi lines of any kind. They 
are of a very common metre of alternate 10 and 11 syllables, caUed Apara- 

f 1 and 3. Proceleusm. Anapaest. Dijamb. 
mMrmt ! the distribution of which is, ^ 4, Proceleusm. Choriamb. Dijamh. 

^j^.28. OffarJlowingfamer--ln the original tnple-pathed/’ 

or “ whose course is through the three worlds/’ See Amara Cosha, II. § 3. si. 31> 
(p. 69. ed. Colebrooke). The question is put and answered in the Ramtiyana, !• 
37. St. 3. 

vj J) 

” Why does Ganges, purifier of the worlds, flow in three courses— and by what 
works, O thou who knowest righteousness, is she attended, (i. e. tor what is the 
accompaniment of her purifying water required,) throughout the three worlds ? 

No other topic of this remarkable triple comparison requires illustration, except 
that by “leant the xitmost perfection and correct- 

ness of SamcrU speech. 

[To Ik miduded m the Septemher mmiber,} 
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w^F* * * § ft TiarfsT ?if 
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'^^pfpcsnrw'^r^i'srgi 
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ii^r f% ti^T 

^^rsTwftwTTOinsrf i 

•«irg^’itf ii « ii 
^lirniT 

t m^ptlT I 

^%ftr«iT itffefiraw^ 

^Tt% ^WSmwfH II it II 

^TTO' 'Sf^XTfKf^T 
’gwpfft: II ^ II 

^tgxw 

■^9^rri’0ftrwwjf non 


WTsrsr^TFq5iffifrqj|sS[ n « n 

■ 

jrac ii < ii 

^^te^rarrf5i’?»»rw: i 

fl^pfi tawam 

iKijTtiClm! II \» It 

fWlwrf^iFir ’W I 
■*r ww 

it^TO=Sf^: II \\ II 

f ^ ' < i8iii<ii | 'iiii w % 5^n5^ 

WW«91W:fiW5m^^ II u II 


* Some Malayalim MSS. hav-e ’«rTf<fw^. 

t One Malabar MS. places this sloka after the next following. 

I Some Bengal MSS. have 

§ Some MS'S, hare * in the plural* 



4- Some MSS. adding Vimrga in these two places, make the whole plural 
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n II 
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'g I 
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tsrir€f ftr^ 

^rssrf ferrfi I 
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^-dTRW IK^: II 
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©s 
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^psr II II 

W -^f^T li-?IKT t 

'gf^'g^JT II ’^8 11 
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^I^T I § 
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ftawi^ f^f^'sn© wMi i 
fxTO 
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« This sloha is omitted in a Malayalim MS. 
f Several MSS. have here for 

+ Some MSS. have •sfi^jeT for 
§ Some MSS. have ^5§t* 
i Some MSS. have 
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IL Descrijjfion of the Fan^cImM or Nuthe lVuter*miiL 

On tlie iiioiiiitaiii streams and rivers in tlie Nortlierii Ikdh, tlie 
Natives use a water-mill tor grinding corn, wliich for its siin|ilieitv u 
well deserving attention, as it might be applied in all countries, where i 

a fall of water can be , coinrnanded, and where a want of eilicieiit ' 

workmen renders the complicated and expensive species of mill ma- * i 
chinery, generally used, a matter of difficulty to manage or kcc^p lu ! 

lepaii,. In the liaiids of the Natives and, with the rude means that the v 
have by them, it may be perhaps considered the only sort of mil! that ^ 

could he turned to any account, both from the absence of any compli- 
cation in its parts, and from the simplicity of its construction, reinicr- 
ing it in any man’s power for a trilling outlay, either to fix his mill 
at any point that may suit him, or to remove it at pleasure ; the onlv 
weighty parts about it being the mili-stones, which however by run- 
ning a stick through them, and yoking a bullock or pair <d* liiillucks 
to them, may in the neighbourhood of roads or common trucks be also 
removed with as little difficulty or expense as the rest of the imichiiiery . 

A horizontal water-wheel with floats placed oblicpiclv so as to receive i 

a stream of water from a shoot or funnel, the said boat-boards being j 

fixed in a vertical axle passing through the lower mill -stone, and held ! 

to the upper one by a short iron bar at right angles, causing it to ’ I 

revolve with the water-wheel ; — the axle itself having a pivot working 
on a piece of the hardest stone that can be procured from the sliingle 
near at hand ; — this with a thatched roof over it, and the expense and 
trouble of digging a cut so as to take advantage of a fall of water, — are 
the only articles required in this very simple mill. The plan is so ob- 
viously good, not only for the means gained, but also from the simpli- 
city rendering the whole almost independent of repair, and so intelli- 
gible in its parts as to come within the comprehension of tlie simplest 
understanding, that it has been adopted generally in all the canals in 
the Delhi district, as well as in those of the Dodb ; and with such suc- 
cess, that the introduction of such mills, wherever sufficient fall 
is provided, is as much an object, on account of the profit arisnig to 
the canal returns, as from the accommodation and convenience olFered 
to the community, in pi'ovidmg the means for grinding corn. 

On reference to the accompanying plate, it will be seen that there 
is only one motion, and that supposing the materials are good, the 
permanency of the machinery depends entirely on the low^er pivot, it 
will also be evident that there is not a part of the whole machinery that 
could not be repaired and put in perfect order by the commonest village 
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workman, a matter of importance in the absence of mechanical skill and 
lactised workmen. Whereas in the plainest nndershot wheel apphed 
Tn mill for grinding corn, there are no less than three wheels of 

different descriptions; the change of vertical to horizontal motion; and 

to e pivots to keep in order, with a friction, oven under he most skil- 
S mlgement, tending constantly to disarrange the parts, and render 
to accompaniments of a forge and blacksmith’s shop absolutely neces- 
< 5 arv to keep the mill in order, , . ^ 

z. fc it !»>»» '<«»>> 

Mdmg. to ton n.in.*, .to .Ithongh tap-ng moM slnotly to 
the odjnnl toplioity nf th. toy m np gve.to 

care, and ineanaare given to regulating to motion, &c. wludiren us 

the whole as perfect as it can well he. 

It wonld appear that a fall of water (that is to say the difference o 
level between the surface of the head supply and the float-hoards of 
the waterwheel), equal to three feet, is the minimum m ^jhiA ^ 
species of machinery can be used with any good effect; and it has been 
found that with a faU of three feet, the dimensions of the shoot or 
funnel require an addition in width, to obtain tot by weight of water, 
which the smallness of the fall will not give by velocity alone, and in 

the dimensions of shoot given to those of a higher class. 

The following are the particulars of mills on the Doab canal, divided 
into three classes from to depth of the faU ; the width of shoot on the 
sill or waste-hoard, being 12 incbes, and the discharge per second 
averaging 6.5 cubic feet: the diameter of mill-stones inches, and 
thickness 12 inches the com being ground into aita or coarse flour. 

Cflass. Fall of water. Atia ground per hour, 
ft. io. md. seer, 

No, 1 7 6 X 26 

2 5 6 15 

3 3 6 0 

The common miUs used in to Jumna and mountain-streams, are said 
to grind from 5 to 7 maunds of am per day, or in 24 hours; the ma- 
chinery being of the rudest description, the supply of water very smaU. 
and a ^eat part of that escaping through the shoot before it touches 

*^m^eturn to Government on the mifls is obtained generally by 
farming them out to contractors for fixed periods, who pay so much 
per day as long as a supply of water equal to that entered m e con- 
Lot is provided, regulated by to ’depth of water on the sill 

teX « VideMajor Colvin’s Report, p. 121. 
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waste-board ; this return of course Taries not only from tlie pow- 
ers of the mill, but also from their position relatively to populous 
towns and cantonments. In the neighbourhood of Delhi the return is 
great, and demand for atta equally so ; whereas at other points distant 
from towns, mills of equal power would not produce half the return. 
The Dodb canal, although possessing every advantage in fall and 
power of machinery, labors under a disadvantage in this respect, the 
town of Salidranpur being the only one throughout its whole extent 
where there is any great demand for machinery of this description. 
SMmli, although a large town, does not contain a great number of that 
class of people who purchase attaf each family grinding their own 
corn for home consumption ; and although there are ample means for 
establishing mills at the south end of the canal opposite Delhi, (the 
canal falling; into the Jumna with a descent of about 50 feet in a Hue of 
12 miles !) it has been considered unadvisable to put them in extended 
practice, on the supposition that the mills already built on the 
Delhi canal in the city would suffer from, the competition in short, 
that the mills in Delhi are sufficient to grind the corn required by its 
population. 

The people from whom' the millers look for profit are chiefly those 
pf the sipahi class, travellers, those without families, idlers, &c. those 
who are regularly settled with their families, trusting as I before said 
to the hand-mill in their . own house, and not purchasing from the 
mills excepting on marriages and other grand occasions^ when the con- 
sumption of atta is more than their own mill could provide for. In 
military cantonments the whole of the atta and Hour used is obtained 
from the mills; the vicinity therefore of a station of this description 
becomes a lucrative affair to the miller, in exemplification of which I 
may mention, that during the existence of the Provincial Battalion at 
Sahdranpur, the canal mills at that place were kept constantly in 
their service, with little or no aid from the inhabitants of the town. 

The profit derived by the renter of a mill depends in a great mea- 
sure on his management, and on the rate per maund which he charge® 
for grinding ; but with an experienced and steady man, the following 
may be considered as a very close approximation tp their daily profit. 
The rate per maund for grinding atjfa by the Feesunparis or corn-grind- 
ers in the city, is generally three annas, for which sum they deliver the 
articles at the purchaser's house ; at the water-mills two annas per 
maund is the usual charge, not however including the carriage of the 
grain to the mill, the charge of two annas being simply foy 
grinding. , . 
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Tlie expenses to the miller for keeping 2 mills at work are thus. 

Per month, 1 head miller’s wages, Rs. 5 0 0 

1 assistant ditto ditto, 4 0 0 

1 weighman, . 400 

Oil at J seer per day, about .... 1 0 0 

2 seers of atta given per day to 2 

millers, in addition to their regu- 
lar pay, about ...... 2 7 

Total expense per month, Rs. 16 7 0 

or per day, taking a month of 30 days, 0 8 9| 

The receipts per day are as follows ; 

■ Supposing 55 mds. of grain ground at 2 ans. per md. 6 14 0 

Deduct*-' 

Expenses as above,. *. • 0 8 9|* 

Government rent, .... 5 0 0 

— 5 8 9j 

Balance of profit to miller per day. Rs. 1 5 2| 

< The above daily expenses wotdd not be increased by an additional 
tofil;— the profits to the contractor in that case could therefore be much 
increased ; whereas a solitary mill would very nearly require the same 
establishment, and would therefore be less profitable; mills of a higher 
power also might be easily worked with the above scale of establish- 

ment. ■ ■ ■ 

At mnis distant from towns, the payment for grinding corn is made 

in kind, varying from 2 to 4 seers per maund, which, at the usual rate 
of from 40 to 50 seers per rupee, is but a moderate return in compa- 
rison with that at the town miUs. These village mills grind gram, 
barley, and Indian com, as well as wheat. 

■ The stones used on the canals are chiefly those from the quarries 
near Agra, Eiipbas, and Fatihpur Sikri, a coarse-grained sandstone 
which requires the chisel every second day,— there are thrde sizes used; 

First size, diameter 36 inches, depth 12 
y Second ditto, — 30 inches, do. 

. Third ditto, — 27 inches, do. 

.The two latter are in most general use. Stones ofthe usual quality last 
for about 2’'or 3 years, that is to say, at the end of that period a new 
upper stone is provided, and the old one placed below. In the native 
xnins on &e jM«»«, Stones about 22 inches diameter, and from 10 to 
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12 inclies tliick, are quarried in tlie Ticinity of Eajpur nortk of 
Dehrah; they appear to me of an inferior description, tkoiigk of various 
qualities — the native millers, however, prefer some of them to the Agm 
stone, and it is not impossible that some of the best variety 

may be superior to the worst from Agra, but generally speaking 
the preference is decidedly in favor of the latter. 

The best method of delivering the water from the shoot on to the doat-* 
hoards, appears to be that represented in the accompanying sketch, and 
which has been generally practised on the canals in pursuance of tlie usual 
course adopted by the natives. A trial made at Hansi, in which a hori*« 
zontal (or nearly horizontal) shoot applied to the lower part of a cistern 
delivered the stream on fioat-boards whose planes were parallel to the axis 
of the arbor or upright, did not answer so well as was expected, owing 
in a great measure, it was supposed, to the introduction of a new system, 
which unless palpably advantageous, is certain to meet with objections 
from the people to whom the mills are entrusted ; but although the 
limits of this paper will not allow me to enter into a discussion on the 
point in question, I am much inclined to consider that the latter me*- 
thod is not only objectionable, but that the power obtained in applying 
it to this simple water-wheel is much less than the other ; a matter 
to be settled by practical experiments, and not by theoretical specula- 
tions. Beuidor, in speaking of a mill of this description, says, En 
Provence et dans une bonne partie du Dauphine, les moulins y sont 
d*ane grande simplicity, n'ayant qu'une roue horizontale, de 6 ou 7 
pieds de diametre, dont les auhes sont faites en cuiUeres* pour recevoir 
le choc de Teau, qui coule ordinairement dans un auge j L'arbre, qui 
repond a la meule supdrieure, est la seule piece qui sort a lui commu^ 
niquer le mouvement, et je ne crois pas quhl soit possible de faire un 
moulin a moindre frais ; il est vrai qu*il faut pouvoir menager une 
chute cornme celle que Ton voit ici, et qui sont tres frequentes dans ce 


l*a roue tourne sur un pivot dans une crapaudine pratiqude au mi- 
lieu de Fentretoise du chassis, servant h approcher les deux meules, 
par ie moyer de la vis se qui est a Fextremity de la piece, et de Fecrou,, 
que Foil fait tourner pour hausser ou baissir le chassis. 

roues que Fon voit exycutyes danse la goat de cell ciont leur 
cuiliyres simplemeat assemblees a Farbre par an tenon et unecheville, 

^ These cuill^res, or spoon-shaped ends, are mere indentations in the native 
mills, and the trough alluded to by BEtmoa for the delivery of the water at an 
angle of about 25® is in the native mills a square tube or shoot placed at an a»|Ie 
o( 45®. The crapaudine and the arrangement for raising or depressing the up|^^ 
stone by the transom in which it is fixed, is also practised in the native milh ^ 
• 2 A 2 
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fertilises par le dessons par des membriires qiii les entretiemient toutes 
ensembles.” He goes on to explain a method of opening and shutting 
the water-course or shoot, ’which is of no consequence here. It will be 
seen however, that this mill is exactly on the same plan as that used in 
this part of India, and it is a pity that the account did not proceed 
and explain the powers of the mill, that we might draw a comparison. 
It would dso be interesting to know whether the increased size (the 
Provence mill being about double the size in diameter of water- wheel* 
&c.) would not detj-act from the simplicity of the little native mill; 
for the great advantage of the latter appears to be the absence of com- 
plicated wood and iron- work, especially joints and iron bindings, 
all of which increase wdth length of lever, or length of radii of the 
water-wheel : indeed the above account shews a complication of 
hrures, &c. which in the native mill are not thought of. 

Northern JOoab, April 30, 1833, 

Reference to Plate XII. 

Fig. 1. Elevation of the water-wheel, with the stones in section to represent 
the iron spindle. 

At a hole of about 4 inches diameter and 4 inches deep is made in the transom, 
into which a quartz boulder is firmly fixed ; the said stone or boulder having an 
indentation made in it to receive the pivot. 

This pivot, as represented in fig. 4, consists of another stone of the same quality 
of about 4 or 5 inches long and 1 inch square, which is firmly fixed*" into the tail 
of the arbor, (sec y.) The above stones are picked up in the beds of the mountain 
rivers, and are used as they are found without any stone cutting. 

Ftg. 2, Plan of water-wheel, 30 float hoards of sissu wood. 

Fig. 3. Upper joint of arbor. 

Fig. 4. Lower joint of ditto, shewing the iron straps fixed between each float 
board, to keep them firmly in position, the strap represented in fig. 5. 

Fig. 5. Strap as above. 

Figs. 6 and 7. Float board and end of ditto; the float board 12 inches long, with 
a spoon sunk 4 inches. 

Fig. 8. Iron ring that slips over the top of arbor, and holds the two joints toge- 

•ther.'."' , ' “ 

' Figs. 9 and 10. The spindle and plate upon which the upper mill-stone turns. 

. Fig. 11. Sketch of mill stones with basket stand, &c. 
a. Hopper or basket. 
d. Shoe. 

of wood hanging to one lip of thq*^hce, and resting on, 
the mill-stone, each revolution of which gives the shoe a jog, Causing the com to 
run constantly from the hopper through the shoe. 

d. String attached to the opposite lip of the shoe, to which the feeder i 
by taghtening or loosening which, the discharge of corn is regulated. 

’ Stand. 

Shoe on a large scale : this is generally cut out of a block of 

idosa), or aiiy. wood, easily ..worked! ■ ■ ■ • ■ ^ 
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Suit tVorks ut Pumhpui^r, 


At Fanchpadder, m Mdrwdr, a, bout six miles north of the ri¥er 
Smi, there are extensive salt works under the Jodhpur Government, 
yielding to it annually considerable revenue, in a cent, per cent. tax. 
The tract which furnishes the salt Is a spacious saline plain, about 12 
miles long and six broad, commencing three or four miles west- 
ward of the town of Fanchjmdder, and hemmed in all other sides by tiie 
sand hills of the desert. 

In this space there are about seven hundred salterns, each of %v1iicli 
is 200 feet long, by 60 broad, with a depth of 12 feet. Within this 
space the water, which is saline, rises from the soil to a height of four 
or five feet ; and a jungle shrub, called Muririt is carefully disposed 
in layers under and over it. To these the saline particles adhere and crys- 
tallize, and in the course of two years the whole depth of liquid becomes 
a mass of salt, the process of crystallization commencing from the bottom. 

The shrub which is so essential to this process is of a grey or ashen 
colour, and grows in abundance on the sand hills of the Thar or desert. 
It must possess certain properties to adapt it for the purpose. In ap- 
pearance it is like the Bahul with thorns, but no other shrub is so 
suited to the manufacture of salt as Mardri. Lmm, or Imn, a 
low stunted bush, like evergreen, which is always to be found in salt 
and level plains, is sometimes used in its stead, but the salt is then of 
an inferior description. The natives say, that Maruri is a salt plant ; 
it does not appear so to the taste. The fact of lumn serving 
however indifferently as a substitute for it, shews that it must be of a 
saline quality ; for that shrub when burnt yields abundance of alkali, and 
never grows, but in soils impregnated with salt. The salt manufac- 
tured at Fohran, FlmUd, and SambaTt places in Mdrwdr, is by a dilFer- 
ent process from what is here described, and I conclude that the 
use of the Murari bush is peculiar to Fanchpadder. The salt manufac- 
tured here is said to be of a superior qxiality, and is exported to Mal'ma» 
Meywar, &c. 

The whole operation of the manufacture is tedious and expensive ; 
the price of the labour is high, from the unhealthy and disagreeable 
nature of the work- A saltern costs in digging from pne to two thou- 
sand rupees, and only affords a return every third year, and each suc- 
cessive supply from it is of an inferior description. Of the seven hun- 
dred salterns, sixty or seventy might produce annually much more, 
but this supply satisfies the demand. Each yields on an average 
about 3000 bullocks, or 8000 man of 40 sir^ of the material. The sal- 
terns becomeuafit for use after thirty or forty repetitions of the process ; 



Salt Worlis at PmchpaMer. 

recovered by being allowed to lie waste for a few 
■ over the bottom of the pits ; but the crys- 
small. and the salt is esteemed good or bad 
When a saltern is to be again used, after the 
thoroughly cleared out. When the water 
the soil begins to gurgle and shew on 
f rain were falling, it is time to throw in 
■ distributed in aU places. Twenty cart 


they are sometimes 

years, and then spreading salt 
talsin such cases are always i 
according to their size 
salt has beendrawnfrom it, it is 
which springs up anew from 
its surface an appearance as il 
the MarM, which is carefuUy 
loads are sufficient for a saltern. 

The cold season is most favourable for the process, but crystalliza- 
tion goes on in the hot weather also, nor does the ram m any way 
injure it, indeed, it is said to favour it, though no ram water is a - 
mitted, but what falls from the clouds on the surface. The in- 
feriority of a saltern is discovered by the quantity of water left on the 
surface after the period for taking out the salt has elapsed : when such 

is the case, it is drawn off, and the salt removed. ... 

In forming the salterns it is a custom to sink them some depth into 
the consistent soU, for the first six feet is little else than sand, but 
effioresence over it. and all the earth which is removed shews 


?anclip<tMer, of the Kherewal caste ; and the Jodhpur Government does 
lot interfere, but to take its tax. At present, 1830, the Kheremal^^ 
mgaged in sinking about 30 new salterns; the salt of PawApadder 
biaving of late years deteriorated from want of better management. 

The scarcity" of fresh water in the vicinity of these works prevents a 
greater quantity of salt being exported, for cattle cannot approach them 
after the tank or rain water fails, about March; and the inhabitants of 
the surrounding villages are driven to rely on the Mnt, from which this 
necessary of life is brouglit in carts. ^ 

There is a temple of a goddess near these salt works, and to the 
influence of this lady, the people entirely attribute the formation of the 
salt and the original discovery of it. This has given Samra DEVI^ 
(for that is her name,) much celebrity, as may he imagined, where, be- 
sides the Kherewals, upwards of a thousand labourers are kept in con- 
stant employ. 

Si The a religious sect who enjoy many immunities, are the 

principal purchasers of the salt of Panckpadder . The article is sold by 
builoek loads, and not by weight ; and it is amusing enough to see 
the , poor animals walking under a double load, that their masters may 
double the Government, and escape a portion of the taxation ; for on 
passing the Govemmeut toll at the town, they divide the salt inta 
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IV. — Proceedings of the Asmtk Socktf^ 

Wednesday Mvening^ the July» 1833 . 

The Hon1)le Sir Edward Eyan^ Prest<lent, in the Chair. 

The Proceedings of the last Meeting were' read. 

Captain C. M. IVade, Political Agent at Liididna, proposed at the lust 
Meeting, was elected a Member of the Sodetf,. ‘ ■ 

■ Dr. J. ; T. Pearson was elected Curator of the Society's Aluseum of 
".Natural History,. 

The Secretary submitted the Report of the Committee apptnnted m the 
2Tth March, regarding the continuance of the Boring Experimetit [see below] 
which was read, and it was resolmd^ that the Society adopt the Report of the 
Committee, and direct it be forwarded to Government, in reply to the com* 
■munication from Major Benson, MIL Sec., &c. 

The Secretary reported the completion of the second part of the 18th 
volume of the Asiatic Researches, or Transaetmu of the Fhysiml Vims^ 
and submitted a bill from the Military Orphan Press, for Rupees 1 96% being 
the expence incurred in its publication. 

, Mesolved, that the bill be discharged from the fund invested in Government 
Securities, and that the usual distribution of copies be made. 

Mr. A. CsoMA BE Koros' Manuscxipt Abstract of the Contents of the 
Kahoyur, and his comparative Index of Tibetan and Sanskrit Proper Nmies 
and Titles, as arranged by the pandits andTibetan htsdvas (translators), when 
compiling the sacred books of the Shakya faith, in the Tibetan language, 
having been brought again to the notice of the Society, it was resolved to re* 
fer them to the Committee of papers, to determine on the expediency of 
making them over to the Local Committee of Oriental Translation b und, 
with a recommendation for their early transmission to England for publictw 
tion through that channel. 

Library, 

The following books were presented : 

Journal Asiatique, Nos, 57, 59, 60, 61—% the As. Soe. of Paris. 

The third series of J. Frinsep’s Lithographic lUustratious of Benares — By ih* 
Author , . 

A Meteorological Register for the first six months of 1833, kept at KyoOk 
Fhyoo — By Colonel W. H. Wood. 

Calcutta Meteorological Register for June — By the Surveyor General, 

The following, received from the Booksellers: 

Lartlner’s Cabinet Cyclopedia, Spain and Portugal, vol. 5. 

Lardner’s Treatise on Heat. 

Mmeim, 

A note was read from M, S. Bramley, Esq. presenting for the Society s 
Museum the following articles procured by him in NipjiL 
A Chinese map of the Celestial Empire. 

A map of his imperial Majesty’s Durbar. 

Nipalese musical instruments, curiously fashioned like snakes and dragons. 

3 Horns called in Hindi ** BhorangP 
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8 grains gave on analysis, 

Volatile matter, 

Carbon, 

White ash, . . . , 


■ ' '■ f 100,0 

Lieutenant Foley states that these specimens are merely from the surface^^ 
and that he did not possess the means of ascertaining: the depth of the strata, 
hut the "appearances of the crop were highly favorable. The stratum in 
which the coal of Oogadong was discovered was composed of—* 




1 Bass Horn of copper, called SingJm ; (Beng, Blimih.) 

3 Haatboys or 

Some Saligrain Stones. 

Some brass and copper images. Dukga (Singh-bahni) 5 Loka-na''tha, with 
four hands : and Gout am A, or Sakya-dngh, 

" Two cast leaden Shrines of Budhist images. 

Two bells used in worship, Ghantt 

Model of a Budhist Temple, the Chaitga, or Beva-pdtana, 

Doctor Bramley’s series of Nipalese Coins was also exhibited^ and a paper 
in illustration of them by the same gentleman was read. 

A letter was read from Raja Kali Kishen Beliadur, ]>resenting a model of 
a simple instrument on the principle of the steel yard used by the natives 
for weighing, called a iootah/' with a description of its use. 

A box was exhibited by the Secretary, containing twelve Roman copper 
Coins, in fine preservation, procured from a friend by the late Mr. James 
Mackintosh at Buxar, and stated to have been found buried in Upper India. 
The collection comprises coins of Domitianus, Gordianus, Gallienus, Saloni- 
na his wife, Posthumus, Victorinus, Claudius Gotliicus, Tacitus, Probus^ 
Maximianus, Constantinus, and Theodosius: the latest belonging to the 
fourth century of the Christian era. 

' Sealing-wax and paper impressions were also exliibited of some of the 
most rare of Dr. Swinby*s collection of coins. 

Physical 

Specimens of Coal, lately discovered in the Arracan district at Oogadong 
SynegJchyong, were presented in the name of Lieutenant W. Foley, Sub- 
Assistant Commissary General at Kyook Phyoo. 

. The specimens were necessarily small, having been transmitted by d4k. The 
eoal of Oogadong appears of a fine quality, burning with much flame, and forming 
a tolerable coke 5 it contains veins and nodules of iron pyrites, of which specimen^ 
were sent, as also of the shale in the vicinity of the coal beds. 

The specific gravity of this coal was 1.259. An analysis of 20 grains gave — 


Volatile matter, 38.0 

t Carbon, .......... 54.5 

White ash, 7.5 


* 100.0 
The Synegkhyong coal has a fine glossy lustre, resembling jet ; it is hard and 
brittle : contains veins of a white earth (decomposed p 3 rrites ?) — spec. gray. 1.368* 
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1 BitinniiiouB shall*. 

2 Coalj with clay and pyrites. 

3 Ciaystone, 

Were this clacstone bored tliroucili, another and richer vein would probe., 
I>iy he found. The iniiieral a])peared abundant in such places as were exca- 
vated^ the coal vein \’aryin^’ in thickness from six inches to a foot : the dip 
very great, or at an angle of 70'^.’' 

Lieut. F. imagines that tin and copper may he contained in the ores ; but 
no signs of either metal were found in the specimens transmitted. Anotlier 
deposit of coal is mentioned at Kalahadong ; thus making four localities 
(with that from Kingtellie, vide piige 26‘4), already discovered in that dis- 
trict. , ■ ' ■ 

The Secretary notified the safe arrival of the specimens of Rshi{qanJ vege- 
table impressions from Dr. H. Fax^coj^ke, Superintendent H. C. Bofc. Gard. 
Seharanpur. 

Accurate drawings have been made of these interesting reliques, in illustration of 
a catalogue of them in preparation by Doctor Falconkr. 

The Society adjourned its next i\Ieetii)g to the last Wednesday in the 
month of October. 


V . — Report of the Committee appohtted on the ^Ith March, 1833, to C03i- ‘r 

sider on the ewpedmmj of recommending to the Government the conik i 

nuance of the Boring Experiment. | 

The questions submitted to our consideration are presented under the I 

four following heads : ; 

1st. The probability of ultimately fimling a spring of fresh water. J 

2nd. The expediency of making any further attempt. j 

3rd. The mode of avoiding such a<nddents as have hitherto impeded the ; 

descent ofthe boring instrument; and j 

4th. The estimated expence. ; 

We will endeavour to pursue the subject in the same order in our present j 

report^ referring for furtiier detail to the annexed minutes of those of our ; 

members whose practitjal atajuaintunce with erxgineering operations hius en- 1 

ahied them in a great measure to guide our judgment 

1. The principal, experiments on record, connected with the operation of ^ 

boring for water in Calcutta^ are those conducted imder Cokmei Gaeswin, i 

Chief Engineer, from 1805 to 1820, and those recently made under the ,.| 

superintendence of Dr. Strono, Mr. J. Kvn, and Mr. % Eoas, in 1829 to | 

1833. The following is a list of their localities and dm depths respec- j 

lively attained^^ : 


♦ Vide Glbanings, i. 114, or 107 ; iii. 134, 422, &«. also As. Bes. 1814. 
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1804, Dec. Col. Garstin, 


No, Date. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13 

14 

15 
lf> 

17 

18 

10 
20 
21 
22 
23 


Beport on the Boring 


FUce, 

Well near Powder Mag. 


[JuLTs 


1805, Aug. ditto. 
Sept, ditto, 
Oct. ditto, 
Nov. ditto, 
Dec. ditto, 

1806, Peb. ditto, 
Mar, ditto, 
Apl. ditto, 

1814, May, ditto, 
Nov. ditto, 
1810, May, ditto, 
1820, Apl. ditto, 
May, ditto, 


Depth. Cause of failure, 
75 ft. 

119 auger broke, 
ditto, 
ditto. 

. ditto. : . 
ditto, 
ditto. 

eartli fell in. 
auger broke, 
suspencled. by rains ■ 
auger broke. ' ; 
ditto. 

122§ ditto.' 

128 earth fell iii.^ 
feet. 

water rose, 
thro’ similar strata, 
hard kankar. 
sand fell in- 
shaft injured, 
sand fell in. 
anger broke, 
v/ater sprang up. 


55 

59 

80 

127 

94 

124 

127 

140 

136 

130 


70 

70 


S. W. of Artillery Barrack, 

S. E. of Regimental Parade, 

S, E. of European Barrack, 

S. W. of Artillery Parade, 
ditto 
ditto 
ditto 

same operation resumed, 

S. E. of Artillery Parade, 
the same renewed, 
on Artillery Parade, 

ditto 

Near triangular barrack, 

1815, Mr. Jones found a spring in red sand at 
1826-8, Dr. Strong, bored in the Circular Canal to 

he aiso made several borings in the S. W. lake to 40 
Dr. Strong near the Circular Road, 70 
ditto at Rasapugla, 

1830 Strong,Ross, and Kyd, near the Fort church, 176 

1832, ditto, *^ear St. George’s Gate, 164 

1833, ditto, ditto, 

1832 Dr. Strong, under the Lock Gates, Chitpore, ; ^ ^ * 

The geoh^cal question of the probabmty of finding a spnng is by no m^ns 
Bolved by the results of these numerous experiments. The knowledge which 
they afford us of the nature of the Calcutta alluvium may be summed up in 

•very few words : — (See Plate XIII.) •« i, « 

After penetrating through the ai-tificial soil of the surface, a light blue or 
crey-coloured sandy clay occurs, becoming gradually darker, as we descend, 
lorn impregnation with decayed vegetable matter, until it passes mto a stra- 
tumofblackpeat,about two feet in thickness, at a depth in Fort\\ illia«i,o o 
Lt below the surface. In excavating the Circular Canrf, the same stratum 
of peat occurred at from 25 to 30 feet ; and in the EnfciUee Canal,it lay just 
below the bed, or nine feet below the average level of the salt-water lake. 

This peat stratum has all the appearance of having been formed by the 
debris of Sutularban vegetation, once on the surface of the Delta, but gra- 
dually lowered by the compression of the sandy strata below. Assuming 
that the sidt-water lake is five feet above the average height of the ocean, 
the peat stratum is about as much more below the present level of the sea. 

In the grey or black clay above, and immediately below, the peat, logs and 
branches of a red* and of a yellow woodt ai-e found imbedded, in a more 
' or less decayed state. In only one instance have hones have been met with, 
(at 2& feet), and they appear from the report of the workmen to belong to 

*TKe common SumM of the Simdatbaas. 

t The mat of some climbiog tree, resembling the Briedelia. N. Walmch. 
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mili sms-ris qf 
/Wiers day, 
/cct>fiha.r, 
hkic clay 
arul Sand . 
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* See Gleat«ing 9, iS* 10. 
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JEsperimeni in Fort WMam. 


deer, thougli tiaey were uiifortimtely lest before exanilnatto^ A stratum of 
isand occurs generally above tbe peat clay at from IS to 30 feet deep, from 
wliich tbe wells in tbe town are chiefly supplied with brackisb water. 

Under tbe Hue clays at from 50 to 70 feet deep, tbe nodular limesttme eon- 
cretions, known by tbe mime of kanlmr^ occur, sometimes in Kraal! grains {call- 
ed bajr'im Upper India) with the appearance of small laml shells ; sometimes 
in thin strata of great hardness, and sometimes In tbe usual nodular 

At 70 feet occurs a second seam of loose reddish sand, wdiich yields water 
plentifully. It was reached also in tbe perforation under the Locdv Chi to at 
Chitpore, and there (as Mr. Jones bad previously assarted from bis mn ex- 
periment across tbe river), tbe supply was proved to be derived direct from 
tbe river. 

From 75 to 125 feet, beds of yellow clay predominate, frequently stifl' 
and pure, like potter’s clay, but giuierally mixed with sand ami mi<m. 1 lori- 
Kontal seams of kankar also run through it, resembling exactly those of 
Midnapur or of tbe Gangetic biiscm. 

Below 128 feet a more sandy yellow clay prevails, which gradually changes 
to a grey loose sand, extending to tbe lowest deptlt yet penetrated ; and be- 
coming coarser in quality until at 170 — 176 feet, it may rather l>e termed 
a quartzy gravel, containing angular fragments of quartz and felspar larger 
than peas, such as are met with near the foot of a granitic range of bliis. 

This stratum has hitherto arrested the progress of the auger; the greatest 
depth attained by Dr. Strong near St. Peter’s Church being 176 feet. 

The evidence of this gravel might tend to prove that the auger had here 
penetrated through the bed of alluvium of the Gangetic delta ; while the sandy 
texture of the undermost layers might he compared to the probable condu 
tion of the deposits under the now advanced head of the bay, not yet reach- 
ed by the more easily suspended particles of clay, nor consolidated by vege- 
table matter, like the tenacious black mud of the Sundarkiu creeks. 

Nevertheless, we must be cautious in forming any such conclusions upon 
slight premises, remembering that Colonel Garstin more than once, conciutU 
ed from similar appearances that he had reached the rock at 1 30 feet. Be- 
Beath the quartzy sand may possibly occur another deep stratum of tenacious 
clay, and upon piercing every such stratum, and touching a seam of sand 
under it, the chance offers of succeeding in the object of our search. 

It is true that the horizontality of the delta alluvium, and Its close 
neighbourhood to the ocean, afford arguments against the probability of 
finding an artesian spring upon the hypothesis of Hericart de 1 hiiry that 
is, of basons and curved or sloping strata, — which is generally adopted as 
affording the best explanation of the phenomena of such springs: but in 
face of the successful boidngs in Holland, and in many other flat and alluvial 
countries, nay even in insular situations, it would be hazardous even in a 


geologist to predict want of success in Bengal, tinless lie was well assured 
that the rocks under the alluvium were of the granitic or unstratified 
....class. ■ ■ ^ . . 

The depth yet attained is verj^ trifilng, and we all concur in thinking that 
the experiment should not be relinquished, until the ground has been pierced 
at least to the depth of 500 feet. Borings in Europe seem seldom to have 
been undertaken upon purely scientific principles or expectations ; sometimes 
they have started in direct opposition to them, and yet obstinate perseverance 
has frequently been crowned with success : so may it be in India. While 
drawing up our i'epoi*t, we hear of the eminent good fortune ^\'hich has 
attended Lieut. Fulljame's attempts in Guzerdt, at Almeddbadr’^y^s^i&ro: wa- 
ter rushed up with great force through tlie tubes to the astonishment of the 
inexperienced in such matters. The soil of the x^lains in Guzerdt is so 
sandy and unret entire of moisture, that most of the wells have a depth 
exceeding 100 feet. But we have not sufiicient knowledge of the country 
to draw any deductions ap^dicable to our own })osition in Bengal. 

S. In reply then to the second query, we are of opinion that it is by all 
means expedient to continue the boring, and were the Society in a condition 
to afford the funds necessary, we should be sorry to see the honor of its 
superintendence transferred to other hands. 

3. The accidents w^hich have hitherto impeded the progress of the auger 
below 175 feet, are entirely attributable to the foiling in of the lower sandy 
stratum, an increasing difficulty against which no sufficient remedy has been 
provided. All perseverance in box-ing, as long as this impediment exists, or 
is not counteracted, has been, and will be, an absolute throwing away of 
money and time. 

The remedy always adopted in such cases of bad soil at home consists in 
lining the perforated hole with copper or cast iron tubes well united with 
spigot and faucet joints. 

It is therefore indispensable that these articles be provided before the 
boring can proceed or be renewed. The tubes may either be supplied from 
England, or now tliat the casting of iron is practised in India, they may be 
made here : the expence however in the latter case is estimated by one of 
our membei*s at full double the English cost, and there is a chance of failure 
in the texture of the metal from the want of raw material to fuse 'with the 
fragments of old cast iron of which the fount usually consists in India. It 
seems therefore preferable to commission the tubes at once from Englandt, 
giving the manufacturers every information regarding the nature of the 
soil and the depth, that they may adapt the most convenient lengths to 
the tubes of the different grades and sizes. At the same time, any new tools 
or apparatus for facilitating the operation may be commissioned out. 

^ The boring commenced at the bottom of an abandoned well. 

•b We understand that a large supply of cast-iron tubes and boring rods was brorigbt 
put for Madras by the H. C. S. Biicldnghamshire this season. — Ei>. 
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Tliere is no reason, liowever, why trials shonM not be inai!.e meanvliile at 
the Government fouiiclery, to model and east some of the tubes, as, if suei^ess*. 
fub there would be ample employment for them in variotis parts 4>f India, 
Much of the delay experienced in the latter borings lias been attri billed to 
the shortness of the jointed rods, and the necessity of unscrewing them so 
'often. It has occupied, on an average, five hours to lift 170 feet of rod, wnI 
the daily progress at that dejitli has consequently been seldom more than a 
foot : altliough a gradual improvement has taken place with the gi’owing 
experience of the workmen. Thus to bore the first shaft of 175 feet, con- 
sumed two years: the second of KM feet was completed in one year, and 
the third, of 170 feet, in less than six months. Colonel Gahstix’s operatioiH 
seem to have keen much more rapid, hut the time, it must be reinefnbered, 
augments in a geometrical ratio with the depth. Tliat officer had, further, a 
more efficient establishment at his command. 

A new set of stronger and lougiw boring rods might facilitate operations^ 
but these and all such other iletails may safely be left to the discretion of an 
experienced Superintendent, such as Serjeant Reid, whose ingenuity will 
supply expedients as accidents may occur to necessitate them. 

Should the Government undertake the experiment, it may |Hfrhaps be 
deemed of sufficient importance by the Honorable the Court of Directors, to 
send out engineers especially versant in the art of boring the earth. At any 
rate we venture to suggest the advantage of having all men, intended for 
their Sapper and Miner service, instructed in the practical part of the opera- 
tion as a part of their professional education at Chatham. 

With all these precautions, we do not anticipate the recuiTence of any 
further insurmountable impediments to the auger, until it may reach the 
actual rock. 

4. "With regard to the expcnce of a new ex|)eriment, we have heeu in- 
formed that six hundred feet of tube may be provided for less than £iS0. 
The Society has expended on three protnicted operations, including the cost 
of wrought iron tubes, 8 cg . about Rupees 3,000. We cannot tluwefore esti- 
mate that one steady experiment, tubes inclmled, will cost so mucli as these 
three unsuccessful attemjits. And in the hands of a Government, which has 
the power of deputing its own officers and men to conduct the work on duty, 
nothing beyond the small contingencies lor repairs of rods, wear and tear of 
ropes, &c. can properly be set down to the charge of the experiment. 

Should nothing further be elicited after penetrating 500 feet, or even to 
the rock,'' than the knowledge, that a spring of fresh w^ater is not thus pro- 
curable, it will in our opinion be knowledge cheaply bought ; and although 
geologii;al research is not to be put on a par with the direct and political 
object of providing wholesome water to the garrison of Fort William, still 
an acquaintance with the depth, variety, and nature of the alluvial deposits, 
wdiich separate us from the rocky crust of the globe, and of the coincidence 
of the subjacent strata with some of the rocks which have been developed to 
our view above ground, by geological or physical causes, cannot but prove 
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interesting to tlie Government,, to the scientifie worM^ and to mankind in; 
generaL 

(Signed,) ■ ' W. F. P: , 

' ' W.vN, Fobbes, 

■ J. M. Seppings. 

J. Lanostapp. 

Ashtic Society^ s ApartmenUy J. 'N. Casanova, M, D. 

^Oth July^ 1833 . N. Wallich, M. D. 


VI. — 'Miscellaneom, 

Remarks on Hutton’s Mathematics. 

To the Editor of the Asiatic Journal. 

I observe occasional strictures on mathematical and physical works m the mis» 
cellaneous department of the Journal : I am therefore induced to send you the fol- 
lowing observations on some passages in Dr. Hutton’s Course, which if not incon- 
sistent with your plan you may perhaps find a place for. 

The first subject of remark is the Doctor’s method of treating the hyperbola in 
his conic sections*. Here he appears to have made it too much his object to point 
out the strong analogy which subsists between it and the ellipse, which is indeed 
both striking and interesting ; but in keeping to this one point he has sometimes 
gone too much on the general idea, and has not attended sufiiciently to the specific 
properties of the curve in question, giving his demonstrations in the same words for 
both these sections of the cone, in one or two instances, where the correspondence 
was scarcely close enough to admit of this method of procedure. 

To come to particulars. In Prop. I. the squares of the ordinates are proved to be to 
each other as the rectangles of the abscisses, but only be lt observed in regard to the 
primary curve. In Prop. II. Dr. H. comes to shew that the square of the transv'erse 
is to the square of the conjugate as the rectangle of the abscisses to the square of 
their ordinate ; but his first step consists in assuming the semi -conjugate to be an 
ordinate to the curve. Now this I contend is premature, for of the conjugate hyper- 
bola nothing has yet been said, but that it exists, and this in the definitions only. 

The difficulty might perhaps have been evaded by adding after Prop. I, something 
similar to the following : Scholium, “ The above proposition, as the reader will 
observe, is identical with Prop. I. of the ellipse, but the analogy between the 
curves is yet closer than these corresponding properties of the abscisses and ordi- 
nates would at first sight suggest ; for if, as in the ellipse, the square of the axis 
A B is made to the square of another line passing through the bisecting point at 
right angles to A B, and bisected by A B, as the rectangle under the abscisses of 
an ordinate to the square of that ordinate, it will be a conjugate axis to A B corre- 
spondingto the conjugate axis of the ellipse, through which conjugate curves 
passing complete a conformity between these two sections of the cone, which is 
very close and remarkable.” 

I'rom Prop. 11. all goes on with apparent smoothness till Theor. X, where in 
proving that the parallelograms inscribed between four conjugate hyperbolas 

' ^ See on this head paper in Gleanings, iii. p. 161, 213 .— Ed. 
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arc equal to each other, and to tlic rectangle of the two ajces, It Is 
ed that in Prop, VH. it luid been shewn, that if a tangent and ordinate bo 
cirawr from any point in fbe curve meeting the transverse axis, the seini^t runs verse 
wii! ])e a mean proportional between the distances of the said intersection from the 

centre, wbetlier the curve, be tbe one cutting the suid transverse or its fonjiigate, 
whereas it has only been shewn in the former case. There is to be sure 1,10 great 
tlilliciilty attending the demonstration of the latter case, when the former is giveii 5 
but still it is an obstacle every reader will not take the trouble to master, nor 
perhaps every teacher be at the pains to make his pupil overcome. 

I "will only add one other remark at present, and that on a suljjcet closely con- 
nected with n'hat precedes, in the demonstration of the problem of tin? trisi'ctum 
of an arc, vol, HI. p. 217 a step has been omitted. Ft follows from Cor. Theor. 2 
that in the equilateral hyperbola tlie rectangle of the abscisses is e{|ual to the 
square of the ordinate, and after a short deduction hy Timor. Id **' to K;Ki:r:.AK % ‘ 
the last reference has not been given. 

Tirhooi, June. L, D. 

2, — The lioija! S'oeiet^, 

The annual address of the Duke of Sosskx to the Royal Society*^ evinces a real 
desii'e on the part of the Royal President to identify himself in its interests, and 
to awaken a new and reforming spirit in this veteran establisii merit, which 1 ms of 
late years exhibited rather more indulgence in the election of its members, and 
the selection of its papers for publication, than was consistent with the dignity of 
ia haute science. The council it seems have taken the hint of Mr. Babbage; to 
submit every paper to a Committee previous even to its being read. We have 
before remarkedf, that the custom of the Academies of Science and Medicine at 
Paris, of requiring such written reports, has produced a collection of essays on 
all subjects in general more valuable than the original communications upon 
which they are founded, because the persons who are selected as Committee men 
are “ veterans in their respective sciences, who have earned by their labours an 
European reputation.” The class of however to which these duties are 

entrusted in Paris is nearly wanting in England, where the Members are not 
supported by Government pensions, and there are few private professorships in 
which the otium of dignihed retirement can be devoted to such objects ; while 
for the rich amateur or the laborious practitioner the task would be alike unwel- 
come and unsuitable. The President however is satisfied that qualified men will 
be found ready to sacrifice both time and labour, out of their sympathy for the 
scientiiic honour of their coiiutiy. AVe hope to find these expectations realixed in 
respect to the Royal Society ; and ive ^vould suggest that the plan of re|>orts on 
papers should be introduced in onr own society : the reports wall be more useful 
here to shew upon what studies our ineinbers are engaged, because so long an, 
interval generally ensues before tbeir original papers are doomed to see the light. 

The obituary catalogue of the past year is heavily charged. Sir Evishard Home, 
the author of 107 papers on comparative anatomy in the Transactions ; Sir James 
Hall, the ewperimenial supporter of submarine volcanic agency; Geoombeiooe, the 



^ Printed in tlie Phil Mag. Feb. 1833. 
fYolLp.367. 
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astronomer ; Leslie, the chemist (not a F. R. S.)'*^ ; of foreign members, the great 
CuviEE • Chaptal; the Baron de Zach, and B. Oeiani, astronomers; Ant. 
Scarpa, the anatomist, have all bequeathed their illustrious names to science. 
Sir James Mackintosh and Colonel Mark Wilks, we raaj’ in some measure lay 
claim to ; the former was for eight years Recorder of Bombay, the latter is known 
for his Researches on the History of Mysore ; let our readers reflect upon the 
advantages which the pRKSinENT supposes them to possess from their Indian 
■training. 

‘‘ Colonel Wilks must be considered as one of those distinguished men who have 
been formed by the system of our Indian Empire. Tlie possession of great com- 
mands, upon which the happiness and misery of considerable nations are depend- 
ent, and the intense feeling of responsibility, which is connected with the admi- 
nistration of trusts so important, is well calculated, under all circumstances, to 
call forth into action the highest powers of the human mind ; and particularly 
so, when they have been previously exercised and fortifled, as in our Indian service, 
by the severe study of oriental languages, and by the successive occupation of dif- 
ferent offices, with a great diversity of duties : it is to such causes that we are to 
attribute the frequent union which we observe in this service of the greatest civil 
and military talents with the most profound acquisitions in oriental learning ; it 
is to this system that we are indebted for the production of a Duncan and aMuN- 
RO, an Elphinstone and a Raffles, a Colebrooke and a Malcolm, and a 
crowd of great men who have done so much honour to our Indian Government.^’ 

At the conclusion of his address, the President alludes to the precarious position 
of Captain Ross and his companions. It is more than three years since he started 
on his forlorn expediton, to retrieve the glory which he considered had been 
shorn from him by the greater success of others in the exploration of the Polar Sea ; 
and no tidings have been yet received of him. A vessel is now preparing, under 
the auspices of the Geographical Society, to pursue the supposed track of the 
party, and if possible relieve the anxiety of their friends and relations with 
some certain intelligence of their fate. 

3 . — Discovery of a Bed of Fossil (Marine ?) Shells on the TaUe Land of Central 

India. 

A circumstance which must prove highly interesting to all lovers of geology, has 
lately been brought to light by the discovery of a bed of fossil shells (marine .>) 
in a good state of preservation. Accident, as usual, in discoveries of this kind, led 
to their detection. A well had been sunk some 14 years ago by a native, half 
a mile distant from Saugor, beside the road leading to Jubbiilpore, and with the 
stones turned out of it, he erected a small hut for his workmen, little dreaming at 
the time he was piling up such geological treasures. A man the other day, seeing 
something unusual in a lump of the limestone of which the hut was built, dragged 
it out, and took it to his master, Mr. Fraser, who immediately recognized it as being 
a shell. So interesting a fact could not be lost sight of, and means were imniedL 
ately taken to follow up the discovery- On searching the walls of the dwelling, 
several other stones equally rich in shells were detected, and the owner of the 

^ Professor Barry, Lecturer at Guy’s, fell a victim to the imprudent pursuit of his 
chemical inquiries, from the explosion of some gases in a highly condensed state, upon 
which he was experimenting. 

: ' . ' .t 
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ground being questioned ; stated, they came out of the weU about half way down j 
but ocular proof was not to be obtained, from the sides of the well being stoned 
up with large blocks of sandstone. To allow a point of so much interest to remain 
in doubt would hare been highly culpable, and Dr. Spry immediately set about 
sinking a sluift parallel to the well, that the locale might be effectually set at rest. 

After sinking through basalt, both soft and hard, he came, I understand, upon 
a bed of soft fatty red soil, containing nodules of lime, and presently reached the 
anxiously sought limestone bed, from which he had the satisfaction of disentomb- 
ing some rich specimens of shells. 'The bed is formed exactly 17 feet below the 
present surface. The shells are univalred of different si!!e.s— some nearly u.s long 
as the hand, and alt of them are what is termed rtvened aliells*. I uiulerstamr, 
however, he is proposing to send an account of them to the Asiatic Society, and 
I shall not therefore venture to do more than announce the discovery to you.— 
Mqf'imnl (Jkhbar. 


-Indian Zoology. 


BwtracU from the Prooeedlngs of the Zooloyim! Society, JpHl 10, 1832. 


Mr. Gray enumerated tlie following species of tbe Paradoivurm, hU of tUtiin 
as far as their habitat has been ascertained, natives of India and the Indian Islands. 

L Paradoxnrns Typua, F. Cuv., Mamm. Lith. 

Genette de France. Buff,, Hkt, Nat. Suppl, iii. t. 47. 

Viverra nigra. Bern., Mamm. p. 208. 

This species appears to be the Musk and Musky Weasel of Pennant’s Quadrupeds, 
both taken from Sir Elijah Imvey’s drawinj^s, but not the Piloselle Wemeloi the 
same author, which has hairy soles. There is a variety now living in the Gardens 
of the Society, which may be cjilied,/h%moA'?<^, it being nearly black in conse- 
quence of the length and number of the black hairs, whicii only show the fulvous 
under-fur between their roots. It has a very distinct pale spot above, and another be* 
neath, the eye. 

The three following species are only known by the drawings of Dr. Hamilton and 
Gen. Habdwicke, the former of which w'ere liberally lent to Mr. Gj^ay by Dr. 
Wilkins and Dr. Hoksfield, in order to enable him to determine by actual coiju* 
parison the species described from them by M. de Blainville. The first two 
appear to agree with Par. Typus in having nearly naked ears, and may possibly 
be the only varieties of that species ; the third approaches more nearly to Fur^ 
Muanga^. 

2. Faeadokorus Fennantii. Par, pallidJe cinerascenti-hrwmem, fasdu oh- 
scuris saturatioribus Meralibus j auricuUsnudiuseulisf orhitm alUdis} 
ariubits caudaeque dimidio apicali mgresemtibus* 

This animal is stated by Gen. Hardwicke, from whose drawings the character is 
taken, to be found in the upper provinces of Bengal, and to be very destructive to 
poultry and game. Its head and body measure 21, its tail 23,«-making a total 
length of 44 inches. The ears and sides of the nose are pale flesh-coloured. 


^ The same curious fact is observable in the silicifled fossil shells lately presented by 
Dr. Spilsbury to the Asiatic Society, — Ed, 
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IdineumoB Bondar; 

Z, Faradossum^ Bondar. ..■.■■■■.■■■■■. ■ ' 

Viverm Bondar, in Besm. Mamm. 'p. 210. 

This species inhabits Bengal, where it is called the Mmlc-Cai. Its head and 
body measure 25, its tail 24, — making a total length of 49 inches. Dr. Hamilton’s 
reduced figure, from which this animal was described by M. de Blainville, agrees 
with Gen. Hardwicke’s drawing in almost every particular, except that in the 
former the nose is rather sharper, and the tail not quite so bushy as in the latter. 

4. Faradoocurm jirehmsilis. 

Ichneumon prehensilis. Mam.t MSS. 

Viverra prehensiiis. jBte®. m Ifcmm. p. 208. 

This species is only known from Dr. Hamilton’s drawing ; it appears distinct 
from any of the others, more especially in the bands of the sides of the back being 
formed of oblong nearly confluent spots, and in the length of the tail, which has a 
long white tip. The central dorsal streak is not very distinctly marked, and the 
dark line in the drawing may perhaps be intended for the shadow. 

'o. Faradoxurm Miisanga. 

Viverra Musanga. i?e^. t. 5. 

Viverra fasciata. JOesm.t Mamm, p. 209 ? 

The very young animal is pale ash-coloured, with three distinct black dorsal 
bands, and the sides spotted. Its fur is very close and soft, mixed with scattered 
very rigid rather longer black hairs. 

6. Paradoxurus DtiBius. Par. pallide flaxescenU’-cinermSi piUs dorsi longioT” 
thus apicehrunneis, mbths flaveseenti-^albidm ; dorso f asciis centralihm trihiis^ 
lateribmqne macuUs hnmneis inconspicuis j capUCi auricuUs pilosis ^ pedibnsque 
easfands; candd pr^Bter imam hasm negro-hrunned : maciilfe utrinque adnasnm^ 
alterius snpra genas, fasciaeque interauricularis transxersiB pilis albo-apiculatis' 

This species is described from a young specimen sent to the British Museum by 
Dr. Horsfleid : it may be only a variety of Musanga, but cannot be the general 
state of the young of that species, which is described above. It is probably the 
Javanese variety of the Musang described and figured by Dr. Horsfieid. 

7. Faradoxuriis fiermaphrodihis. 

Viverra hermaphrodita. Pallas, in Sckreb. Sang tit. p. 426, ■ 

Tlie description of the glandular fold between the and '^mis proves this 
species, %vhich is only known by Pallas’s description, to be a Paradoxurus. It 
-appears to resemble the preceding, but differs in having the entire throat black 
and in its black dorsal bands. 

8. Paradoxurus Pallasii. Par. nigrescentUgrisem, nigro alhoque intermix- 
tmy h)frlipaUidioT i dx>rso fasciik latiusmld maculisque parvis utrinque biseri- 
alibus oiigris; artuhm, lateribus infernS, cauddque nigrescentibns ^ facie nigrd 
marndd zctrinque ad namm, alterd sub octilos, fascidque tratisversd per front em 
pone gems ad gnlam usque duetd, albis ; auricuUs midiusaulis ; guld antied, 
nigreseenti-dnered, posiice cinereo-albidd / candd corpore longiore. 

Par.aftifrons. LmtinR^ortof Council Zool. Soc. 1831 , hmdF.tw Mim 

, Mm. ix. ^ ^ 

This species is described from a liring specimen in the Gardens of the Society 
brought from India, and presented by Mr. Buchanan. 
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9. Pa radoxiieus Crossii. Par. s>ipr& nigregeem, plfy plumIteU niffrn-aplm- 
latis, Tiifrti Jlarmrm, pi!h a/io nphulathi anriculk apiee mtdimcvlu ■ farif 
auricuKs extend ad basin, pedibm, emidtegiU! dodrsHie apiegli nigro-Srwmais ,■ 
maeuH rotmdd paJidd, ad nasum utriitjm, aiierdgue mmre tub mtlm ■ frbnt 't 

flmmxenfe* ' ^ 

The of ^ the head md body m 21 inches, of Ihe^ nose to the frcmf, of the 

ear of the tail 16, of the fore-foot to the elbow-Joiat 4.§, and the lii^fanc from 

the back of the fore-foot to the front of the hind-, 8 inches. The snerics is <ie 
scribed from a specimen lately living in the Surrey Zoological Gardens, and since 

presented by Mr. Cross to the British Museum, where both the skin and skflrton 

are preserved. 

10. PamelfMvnrm iempm^ O^yilby, in Zml Jowr. 'iv. p, 30-1. 

11. Paraooxuiius I-Umcltono. Pm\ mmaiimpikmi ^rimmnmmernii^ 
piUs nipro-ajiwuhtis miermiiHi% mrieitm fei mpiem rnmnianm 
mmnkjranm ;fack dnmcomohre.Htngdanffmid 

que mprhg oculos ;famd nuehaU medki uigrd, Merali ntriuqm brmkm pafikk 
hrumedi pedibm iorm cmmhribm i cmM eorpm seMqmhngmr^, rafmcmii 
briinnm, minulis am/foilis subtequalibrn iiigris wrims tjqdeem f'^mufwnbns’. * 

This species is describt'd from a living specimen in tU Surrey Zoological Gar- 
dens, which has been in Mr. Cross’s possession about two yeai's, 

12* Paraiomrm larmtm. ■ 

Gulo larvatus. Earn. Smith, in Gnff. An^ Kmgei,, n, p, 281. 

Viverra larvata. Gray, Spic. ZqqI p. 9. 

Pagiima larvata. Gray, Proc, Camms ZqqI Soe. I p. 96. 

13. Faeadoxurxjs triv irgatos. Par, nigreseenikgrimis, hfrh ymem ; ca» 
pite saiuraiiore ; dorm fascm trikw lonqitudimUhm medih nignmenmun . 
pedibiis cauddque corpora lontjimx tdgris jfascie immaculatd, 

Viverra trivirgata. Remw., Mm, Lmjd. 

This species is described from a specimen, in the Leyden Museum, sent from tiw 
Moluccas. The teeth agree with those of the genus in every particular, except 
that the cheek-teeth are rather shorter, 

14. Paradoaonrua ? binotatm, 

Viverra binotata. Reinw,, Gray, Spic. Zool p, 9, 

Mr. Gray referred this animal to the genus Pamdamnu with some tloubt, he not 
having seen the-'leeth. Its walk, however, is truly plantigrade. The fmMMtui 
Ashantee, given to it in the Leyden Museum, may be questioned ; it was obtained 
from an old Dutch collection, in w^hich it is possible that the localities were not 
strictly preserved. 

To this enumeration Mr. Gray added the indication of an animal known only by 
a rough sketch brought by Mr. Fmlayson from Siam, and deposited la the Library 
of the East India Company. This he proposed to call Paradoa:nrm Fmiaymnii, 
and described as being pale-browii ; with a band across the middle of the mu'/.zle, 
and another across the orbits (including the eyes, and expanding on tlie back of 
the cheek), the ears, and three continuous narrow lines along the middle of the 
back, blackish brown ; the feet blackish ; and the tail cylindrleaL He also consi- 
dered it probable that the Civette de Muiacca of Sonnerat, Vay, t. 91, the Viverra 
Malaecemis of Gmelin belonged to this genus, with which it agreed in several 
particulars of its mode of colouring, although it differed in having a black 
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streak along tlie middle line of its belly, a character confined to few among the 
Mammalia. 

With respect to the Paradoamms mtreus of M, F, Cuvier, he stated that he was 
iiiclmedto believe that it really belonged to the genus on account of its naked 
soles, but was certainly not, as had been iinagined, the young of Par. Typus. 

Mr. Gray added, that figures of the Parr. PennantiU Bondar^ prekensiliSj Pal- 
iasif and Hamiltonii^ are engraved for the forthconaing No. of the ' Illustrations of 
Indian Zoology.’ 


VII.— Analysis of Books. 

Pemlt of Astrommical Observatiom made at the Hon' Me the Bast India Company's 

Observatory at Madras. By Thomas Granville , Taylor, Esq. Astronomer to the 

Hon'Me Ciompany.VoL l.for IWM. 

The Madras Observatory has long since established its character, as well for 
laborious diligence in the proper duties of its professional calling, as for other 
collateral researches which naturally fall into the hands of a scientific astronomer. 
Under Mr. Goldingham’s superintendence four ponderous foolscap tomes of 
astronomical observations were given to the public, and one volume of “ Papers 

containing miscellaneous matter of great interest. 

From the imperfection of the instruments then attached to the establishment, 
(a 20-incb transit instrument, a r2-inch altitude instrument, and a zenith sector,) 
the astronomical results were not of a class to satisfy expectations in the present 
advanced state of that science. In other investigations Mn Goldingham’s name 
will be long quoted as of paramount authority. His pendulum experiments at 
Madras, and on the equator, are of the highest value : his determination of the 
velocity of sound under different pressures, temperatures > and directions of the 
wind, from a very long series of experiments, is most conclusive and satisfactory : 
and his meteorological series for 21 years, although unfortunate in the hours 
selected for the Barometer, contains abundant means of fixing the curves of tem- 
perature and pressure for the latitude of Madras. 

But the present volume (printed also in a better form and type), is the coin- 
naencement of a new and purely astronomical series. We may date the I'egene- 
ration of the Madras establishment from the year 1830, when a 5-feet transit 
instrument, a 4-feet mural circle, and a 5 -feet telescope equatorially mounted, 
which had sometime previously arrived from England, all made expressly for 
the observatory, were set up for use upon a solid and insulated basement of 
masonry, 45 feet long and 12 feet broad, tapering to 6 at top, and 7 feet high. 

With every particular of the adjustment of the new instruments, Mr, Taylor 
makes us fully acquainted : the setting up and the error of the meridian mark : the 
terrors of level, of colHmation, of azimuth, and of the clock, for every day of the 
year \ and the formula applied in each case for the necessary corrections, Mr. 
Taylor is so far of duQ French school that he prefers computing the corrections due 
io 'eaoh observation rather than attempting to avoid them by continual adjustment 
of the screws of his instruments, and in this practical maxim we concur with him. 
firOmt texperience ; the more immovable the standing parts of an instrument remain, 
the more consistent and even will the observations be found. 
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The results of our .-istronomer's labour are not only most creditnWe to liiinself," 
but they prove how nuieh may be effected by steady, weU-inatructed native assistantKt 
for (luring the six months of Mr. TAYton’s deputation to Calcutta, to assist hi 
measuring the Rarrackpnr.Basc, for the great Trigonometrical H.irvcy, the four 
pundits attached to the observatory !i ad entire possession of the Irensit, the faural 
and the Satellite telescope, and very few eases occur in which there is room to note 
“ mwccoKntuWe,” against au entry in the register ; at first onlv some inaiiemiw 
intruder was constantly giving annoyanceliy breaking the cross wires of the tnmsU 
as if to try tlie patieaee of the new uiasier. * ■ 

In all computations of results, the observatory itself is made tofurnisli the dam • 
this also is a proper rule, for the elinnite, temperature, or clearness of the a’r hv ’• 
in.'iuences on reaction, and irradiation, which sliouK! not l„. trusted to esimm'ed 
values. Thus, our author finds llic mean diameter of tlie anti li.Terin 

(how much .’) from European determinations. The effects of irradiVi,.,! I'i'e 
closely connected with the .sensibility of the eye. Differences of sis, ei.d,i see m Is 

will occur with different observers, and, Mr Taylor says, it is .mdiflCult u.aMer 
m Dr. Maskelyne’s catalogues to discover when a new assistant came from 
this circiiuistuiice. ’ 

toliowinj^ the tables of the snnhs diameter, we have a very full table of H. A. mat, 
N. F. D, of the sun, with the errors of the Tables computed for each ohservatioo 
and from these the dtsluced obliquity of the ecliptic for 1 st damiary l&U is f.nmd 
From observations near the summer .solstice 23® 27' 41)'^ • 4 1 

From do.' >. .. ... , winter solstice 23«' 27' 38'^* 98, 

or after correcting Goldingbani’s latitude of the observMtury, by 0^'^* 7! 

The mean obliquity =; 23 27' 39^^*7 : in the Naiit, Aim. it i.s 23” 27' 42^T 
But we have not .space to enter into detail, and must coniine ourselves to thts 
heads of Mr. Taylor’s results. 


A table of the deduced error of the e(punf)ctial points follows : and then we 
have the A. K. and N. P. D. of the several planets, includinp: the Georprium Sidus. 

Towards the determination of the longitude, we have 81 comparison's ofobsj,^rved 
R. A. and N. P. i>. of the moon, with her interpolated place from the Nautical 
Almanac; one lunar eclipse ; and 21 eclipses of Jupiter’s Satellites. 

Mr. Tayloe here also notices the different elf(‘cts of irradiation upon different 
observers, wbich cause the semi-diameter of the moon to appear variable in itss 
value, and necessitate an equal series of observations on both liudis to find tiie true 
passages of the moon’s centre*. 

No attempt is made to deduce the longitude from the lunar transits, because 
sufficient dependence cannot be placed on the lunar tables. The observations are 
howew all compared with the interpolated place of the moon, from the Nautical 
Almanac, and the errors of the tables set forth : they vary from + 15 to 17 
seconds in time. 

The mean of the 1st and 2nd Satellite observations gives the longitude from Green- 
wich, 5 hours, 21 minutes, 5.4 seconds, differing about a mile from Mr. Goloi no- 
ham’s determination. Out of 51 observations of stars culminating with the moon, 

In a aeries of lunar transits observed at Benares, with an ISdnch instrument, 
there was always a difference between the observed and caicalated times of tue 
moon’s diameter passing the meridian, of nearly a second in Mug. vii. 
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(not mlmmmUnff lier, as the Printer's devil has made it,) at Madras, five are 
provided with corresponding sights at the Greenwich observatory, and six with 
the same at the Cambridge observatory. From these the Madras longitude comes 
out 5 hours, 21 minutes, 3’7 seconds. 

For the latitude we have 160 observations N. P. D. of selected stars with the 
mural circle hy diveot vision, and 171 hj/ reflection 'from a- trough of mercury ; the 
extreme difference amounts to 6'', and the latitude deduced from the whole is 
13M'r*21N. ^ : 

The comet of January, 1831, was followed as accurately as the extreme faintness 
of the object would admit, from the 7th January to the 20th February : its position 
was as follows : 

Jan, 8. Comefs A. R. 17 29 27 N. P. D. 102'^ 34' 10" 

|?eb. 20. — - do. — « 12 38 49.9 79 23 52.6 

Tlie last fifty pages (one third of the volume) are occupied by a valuable and 
important table of the places of the fixed stars, with reduction of the Madras cata- 
logue to the 1st January, 1831, and the differences of each star in A.R.and N. P. B. 

from the Greenwich and the Astronomical Society's Catalogues. 

“ Of 423 comparisons of right ascension, between the Madras and Greenwich ca- 
talo«"ues, there are 376 cases in which the difference does not amount to two-tenths 
of a second in time ; of the remaining 46, there are 34 witliin three-tenths of a se^ 
concl ; these have been carefully re-examined and found to be affected with a much 
less probable error than this amount ; of the 12 cases which exceed seconds 0.3, three 
are confirmed by the Astron. Society’s catalogue, and four only require further ex- 
amination.” This evidence speaks highly of the value of the Madras results, and 
they are not diminished by the larger proportion of discrepancies with the extended 
catalogue of the Astronomical Society, in which many stars have been brought 
forward from the less perfect tables of 1755 and 1800. “ Gut of 863 comparisons 
which this catalogue affords, there are 615 which do not exceed half a second ; 
of the remainder many are confirmed by the Greenwich catalogue, or by subse- 
quent observations at Madras in 1832.” 

In north polar distance the same • accuracy prevails : out of 489 comparisons 
with Greenwich, 197 differ less than 1"'5 ; 122 less than 2"'5 ; and 115 less than 
4"*0 ; and out of 1114 comparisons with the Astronomical Society’s catalogue, 
693 come within 4'"' ; 315 between 4'' and 8" ; and 105 exceed 8". 

In a few years, therefore, we may confidently expect the Madras Catalogue of 
fixed Stars” to be appealed to as authority equivalent to that of either Green- 
wich or Berlin. In the name of every lover of the sublime science in this coun- 
try, we would strongly recommend Mr. Taylor to publish annually, in advance 
(and we offer him our columns for the purpose), a short and authentic ephemeris 
of the principal celestial occurrences, to be attended to by astronomers in India, 
such as occiiitations of stars by the moon ; Jupiter’s Satellites ; oppositions of 
the planets ; transits and eclipses, &c. These should all be calculated for the 
meridian of Madras, to which as the nearest point of corresponding and nearly 
simultaneous observation, our observation should be referred. Meantime every 
Indian astronomer should provide himself with tiie volume before us, as containing 
•^besides the catalogues of stars, a variety of useful and practical formulae for 
' the correction and reduction of observations. 


VIII . — Meteorological Table kept at Bancoora,for the year 1832, by John MacEitchie, Esq. 
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N'o. 20 . — Attgust, 1833 . 


L — Origin of the BJtuhya race, translated from the Q} fLaJ, or ike 
mhme of the inDo class in the lid-gyur, commmcmg on the llii# 
'^af. By M» Alex. Csoma de Koros. ' 

On a certain occasion, when Shaky a (in the text 

Bangs-rgyas helmmAdan Mas ; Sanscrit, Buddha Mha- 
gavdn) was in the Nijagrodka grove (S. A'rama), near Serbsky a (hhi 
(S. Capilavdstu) , many of the Bhdkyas that inhabited CapHavmtu 
being gathered together in their conncil-house, questioned one another, 
saying ; SheS’‘da7i-tak ! ** intelligent ones an address.) 

Whence sprang the Bhakyarace? What is their origin? What 
is the cause or reason thereof? And what is the ancient national 
, descent of the BMkyas ? If any one should come to us, and ask m 
about those points, we could not tell him whence originated* 

Come, let us go to Bhagavdn and ask him on the subject, that we may 
abide by his saying/* 

Thereupon a very great number of the inhabiting 

vdstu, went to the place where Bhaoava'n (hchomAdan Mas) was, and 
after having made their salutation by prostrating themselves at his feet, 

' sat aside, 

Having addressed him by this term htsun-pa (V enerable 

Sir !) they repeat again, how they had been assembled, on what subject 
they had talk{?d, and how they had resolved to come before him ; and 
then they begged of him, that he would acquaint them with those things 
that they might afterwards tell them to others. 

Bhaoav/n thinking that, should he himself’ teE the history of 
the ancient national descent of the Shaky as, then the Tirthikas and 
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ParivrajaJtas (or they that are not of his followers) would say. 
that Gautama tells whatever he pleases, to praise himself and his 
tribe. Not to give them an opportunity for using such expressions, 
he reflected within himself who were there among his disciples, ^ who 
could tell, in an instructive manner, the ancient descent of the Shdkijas. 

Perceiving Mongalyana to he present, and judging that he 
was a fit person for that purpose, he called on him, saying, “ Monga- 
lyana, I am somewhat indisposed (I feel some pain in my back), 
and want repose ; be you empowered by me to tell to the priests 
(Gelougs ) in an instructive manner the ancient national descent of the 
Sldkyas." He, nothing loth, assented. Shakya, seeing that he 
obeyed his bidding, and having folded up his cloak, and put it for 
a bolster or cushion, leaning on his right side, and laying his feet 
upon each other, with a clear knowledge, recollection, and self-con- 
sciousness, composed himself to sleep. 

M6NGALYANA, (with the prefixed title S.Ayustndn, long- 

lived ; Ayusmdn MSngalyana,) in order to collect Ins ideas on the 
subject, entered into a deep meditation, wherein he saw the whole 
story. Recovering from his ecstasy, he sat down on a carpet, 
spread on the ground, in the middle of the priests. Then he addressed 
the SUkyas of Capilavdstu, in the following nmnner : 

“ Gautamas! (or descendants of Gautama, Whenthis 

world was destroyed, the animal beings (^jf«^’.53|Sms-c7i«»,Sanscrit 

Satwa), mostly were born again amongst the gods, in that division of 
the heaven, which is called that of “ clear light” (S. Ablidswdra, Tib. 
QT^-isq^Vq). And they resided there for a long period of time, having 
an intellectual body, perfect in all its members and limbs, of a good 
colour, shining by itself; they walked in the air or heaven, and their 
food consisted of pleasures only. 

At that time this great earth was turned into mere water ; it consist- 
ed of one lake or ocean. At length, on the surface of that ocean 
there was formed by the air a thin substance, like skim on the sur- 
face of boiled milk, that grew hard and covered the whole sur- 
face. That earthly essence was of a fine colour, odour, and taste. 
The colour like that of fresh batter ; the taste like that of refined 
honey. Descendants of Gautama! Such was the beginning of this 
world. 

Then, some animal beings in Ahhdsivdra, having finished their lives, 

. ’ were horn again to taste of the condition of man, and came to this 
^arth^ They were with a perfect body produced from the mind (or 
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they had aa iiitellcetiia! body), Imviagall their cnerabers siiid limba eri* 
tire ; they had a fine colour, and they were shining, by themselrea ; tliey 
walked in the air or kearen, and ted on pleasures only ; they liTed far 
a long period. 

There was at that time in the world no sun,, no moon, no starsh no 
distinction of time, no moment, no minute, no night and clay, no 
mouth and year. No distinction into male and female sex. They 
were called all l)y this one name. Animal Bems^ekm.J 

Afterwards an animal being, of a covetous miture, tasted with his 
finger ks top of the earthly essence r*SV£/n.f/,e/mf 
more he tasted the more he liked it, and the more he liked the more 
he ate tlicveof, till by little and little he ate a mouthfuL Otherauimal 
beings having observed him, they likewise did the same. 

When those animal beiiigs had eaten,, successively, each a mmithful, 
then entered into their bodies solidity and heavines.s. Tile bright 
of their colour vanished, and then arose darkness in the world , (Jm<^ 

tmas / After there had morally arisen darkness in the world, tiie sun 
and moon appeared, and so tlie stars also, and the distinction of time 
into moment, minute, night and day, month and year, began. Tiiey 
passed thus along time, living on that essential food. They that 
had eaten but little of that food were possessed of a fine complexion 
or colour, they that had eaten maeh became of a bad colour. And so 
from the measureof food, there arose among them two species of colour, 
** Ha ! Animal being 1 1 have a good colour, thou hast a bad colour ;**' — 
thus spoke contemptuously one animal being to another. On account 
of the sin of such proud talk with respect to colour, that earthly es* 
sence disappeared. 

Gcmtamasl The earthly essence having disappeared, the animal 
beings, gathered together, uttered many lamentations, and recollecting 
what a fine fiavour it had, regretted, much the loss of that substance. 

Gautamas ! After the earthly essence of the animal beings had va- 
niirhed, there arose from the earth a fatty substance of a fine colour 
and taste. They lived for a long time by eating of that substance. 
They that ate but little of that food were possessed of a good 
complexion or colour ; they that ate much became of a bad co- 
lour. And thus from the measure observed in eating, there arose 
among them two species of colour. “ Hal Animal being ! I have a 
good colour, thou hast a bad colour thus contemptuously addressed 
one animal being to another animal being. On account of the sin of 
pride, again, the fat of the earth disappeared. 
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Gaufiimas I The fatty substance of the earth having disappeared, 
the animal beings gathering together, uttered lamentations ; and recol- 
lecting what a line flavour it had, they regretted much its loss; but 
they could not tell in words their sentiments. 

Gavtamas I After the greasy substance of the earth had vanished, 
there arose a sugar-cane plantation, of a fine colour, odour, and taste. 
The animal beings passed afterwards a long time by living on that 
food, until the same cause led to its disappearance. 

Gauta^nas ! After the sugar-cane plantation had vanished, there 
came forth clean and pure sdlu (rice), without being’ ploughed or sown, 
having no straw, no husk, no chaif; if cut in the evening it ripened 
again till the next morning* (or there was eveiy evening and morning 
ready a fresh crop). The animal beings passed a long time Jiving 
on sdiu. 

From the use of that fruit there arose the distinction of sexes. 
Some of the animal beings became males, and some females. The 
different sexes regarded each other with fixed eyes. The more they 
regarded each other, the more they became affectionate and desired 
each other. Being observed by others, they were reproached by 
them for their actions, and hated. They threw on them stones, 
clods, &C. (in the same manner as now they use at the cele- 
bration of nuptials, to cast or sprinkle on the bride scented 
powder, perfume, chaplets, clothes, and parched rice, saying, May you 
be happy !) and reproved them much. The others, in their turn, rephed, 
*'Why do you thus abuse us now, is there no other proper time for 
telling us these things 

Gautamas ! Thus what anciently was regarded as an immoral action, 
is now taken for a virtue. They restrained themselves for a time (for 
2, S, or 7 days) from satisfying their lust. But afterwards not being 
able to contain themselves, they commenced to make some covert, or 
hiding place, whither they might retire from the sight of others to 
satisfy their lust ; saying repeatedly, We will practise here what is 
not to be done elsewhere, and uttering, Khyim, khyim ; covert, covert, 
or house, house. 

Gautamas ! This is the first beginning of building houses. 

They used to gather in the evening the sdlu that was required for 
the evening repast, and in the morning that which they wanted in the 
morning. Afterwards it happened once that a certain animal being 
having gathered sdh in the evening for the next morning also, when 
he was called on by another animal being to go and gather sdlu, he said 
to him, O animal being, take heed to thine own sdlu, I have brought 
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yester-evening the sdlii, which I require this morning. Then the 
other animal being reflected with himself thus \ All well then ! 

I shall hereafter take for 2, 3, nay for 7 days, at once, He 
(lid afterwards accordingly ns he had said. Then an animal being 
said to him, “ Come, let us go to bring sdk.” He then said to him, <1 
animal being, take care for thiue own mlm “ 1 for myself have brought at 
once, for seven days.” Tlien that animal being reflected with himself 
thus,’ “ O well, very well, I shall take at once for fifteen days-for 
one mouth.” And he did accordingly. When the sdlu hud been 
taken thus hy anticipation by these animal beings, there grew aft«- 
wards ««/« that was covered with straw, husk, and ehufl', and 
when cut down, grew not again. 

Then those animal beings assembled together, and reflected on their 
former state thus : 

Shes-dan-Uik ! lice.) I®*’''®® 168,169. [Here fol- 

lows a repetition of the above described stories respecting the several 
changes that took place in the state of the animal beings. How perfect 
they were formerly, md how degenerate they are now.] 

Afterwards, being gathered together, some of them said, “ Wemust 
mete out the land and assign the boundary of each property ; say- 
ing, This is thine, and this is mine.” Accordingly, they measured and 

divided the land, and erected land-marks. 

Gautamas ! This is the first time in the world tliat nwu commenced 
to erect land-marks. This also was a natural consequence. 

It happened afterwards, that an animal being, who had his own sah, 
took away that of another not being given to him (or stole it). 
Other animal beings having seen him, that, though he had his own 
sdlu he had taken away that of another, not being given him, 
they “aid thus to him. “ Oh animal being! thou having thme own 
sdlu why takest thou that of another, without being given thee ?” They 
seizedhim and dragged him on this and on that side, and took him into 
the congregation, and then reproved him thus. “Sirs! this animal be- 
ing, having his own sdlu. has taken away three times that of another 

without its being given unto him,” . , , • 

Then those animal beings said to this, thus. “ Oh . auima leing, 
thou having thy own sdlu. why takest thou that of another winch he hud 
not o'iven thee? Oh ! animal being; go now away, henceforth do no 
act in this manner ?” Then that animal being thus said to the others. 
» Intelligent beings ! This animal being having dragged me on this side 
and on that side, on account of the sdlu, taking me into t le conpe 
SioT. has also abused me (with his language).” Then those animal 
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beings thus said to that animal, Ha ! animal being ! after having 
dragged this animal hither and thither on account of the sdlu, and 
having brought him into the congregation too, why hast thou abused 
him ? Oh ! animal being, go thou now thy way, hereafter do not thus/* 

Tiien those animal beings reflected with themselves thus, Intelligent 
beings ! On account of one is dragged hither and thither, and 
is rebuked also in the congregation. But we should meet, and from 
among us we should elect one (who is of a better complexion, hand- 
somer countenance, more beautiful, more fortunate, and more renown- 
ed) for the master and proprietor of all our fields or lands. 

He shall punish from among us those that arc to be punished. He 
shall reward those that merit to be rewarded. And from the produce 
of our lands we shall give him a certain part, according to a rule. 

They accordingly met, and elected one for their master and proprie- 
tor of their lands, and for the arbitrator of their controversies, saying to 
him ; “ Come, animal being, punish from among us those that are to be 
punished, and reward those with a gift that merit to be remunerated ; from 
all the products of our lands we will pay you a certain rate, ac- 
cordingly to a rule.’* Afterwards on both sides, they did accordingly. 
Since he was carried (or honoured) by a great multitude of ani- 
mal beings, he was called Mang-pos ; Sans- 

crit, Mahd Sammata, Honoured by many.” 

Gautamas / At the time of Malid Sammata, man was called by this 
name, ** Animal being.” 

[The following five leaves (from 171 — 175) are occupied with an 
enumeration of the descendants of Maha Sammata down to Karna 
at Poiala Gru-hdsin'^ the harbour.) He had two 

sons, Gotama and Bharadhwaja (T. vNa-va-ckan,) The former took 
the religious character, but Gotama being aftei^wards accused of the mur- 
der of a harlot, was unjustly impaled at Potala, and the latter succeeded 
to his father. He dying without issue, the two sons of Gotama inherit, 
who were born in a prseter-naturai manner ; from the circumstances of 
their birth, they and their descendants are called by several names ; 
as, Yan4ag'S,kyes ^ (S. Angirasa,) is:}^3j ; Nyi-mahi^ 

gnyen, (S. Surya Yansa,) Gautama, Bu-i'am 

Mng-pa, (S. Iskhwaku.) One of the two brothers dies without issue, 
the other reigns under the name of Ikshwaku. 

To him succeeds his son, whose descendants (one hundred) after- 
wards successively reign at Potala (g^Q'^a))^ Gru-Msin, The last of 

,,,, * The ancient Poiala^ or the modern Taita^ at the mouth of the Indus. 
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’wb.om was 'Iksbwaku Virwliiila, (ur 

Vidamka.) He lias four sons, f«;’'Tib 

Q5% and After the death of his first wife, he marries 

again* He obtains the daughter of a king, under the eondition that he 
shall give the throne to the son that shall be horn of that princess, fly 
the contrivance of the chief ollcers, to make room for the young prince' ^ 
to succession, the king orders the expulsion of his four sons. 

They taking their O’wn sisters with them, and accoinpfinied by a 
great multitude, leave Potala towards the Himalaya, mu! 

reaching the bank of the Bhagirfitki river settle there, 

not far from the hermitage of Capila the Risht 

and live in huts made of the branches of trees. They live there 
on hunting ; and sometimes they visit the hermitage of Capila the 
Rishi. He observing them to look very ill, asks them why tisey 
were so pale. They tell him how much they sufier on account of their 
restraint or continence. He advises them to leave their own uterine 
sisters, and to take themselves (to wife) such as are not born of 
the same mother with them, O great Rishi ! said the princes, is it 
convenient for us to do this ? Yes, Sirs, answered the Rishi, banished 
princes may act in this way. Therefore, taking for a rule the advice 
of the Rishi, they do accordingly, and cohabit with their non-uteriue 
sisters, and have many children by them. The noise of them 
being inconvenient to the Rishi in his meditation, he wishes to change 
his habitation. But they beg him to remain in his own place, and to 
design for them any other ground. He therefore marks them out the 
place where they should build a town : since the ground was given to 
them by Capila, they called the new city Capiiavastu, They multiply 
there exceedingly. The gods seeing their great number, show them 
another place for their settlement. They build there a town, and call 
it by the name of Lhas^hstan, (shown by a god.) 

Remembering the cause of their banishment, they make it a law, 
that no one of them hereafter shall marry a second wife of the same 
tribe, but that he shall be contented with one wife. 

At Poiah ( the king Ikshwaxu ViRunnAKA, recollecting 

that he had four sons, asks his officers, what has become of them. They 
tell him, how for some offence His Majesty had expelled them, and 
how they had settled in the neighbourhood of the Hmilaya, and that 
they have taken their own sisters for their wives, and have been much 
multiplied. The king, being much surprised on hearing this, exclaims 
several times; Bhdkyal Bhdkyat Is it possible! Is it possible! (or; 
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O daring ! O daring !) q pJiod-pa, and this is the origin of the 
Bhakya name. 

After the death of IkshwakuVirudhaka, 
at Potala, succeeds his younger son rgyal-srii d^gah^ 

(he that desires to reign.) On his dying without children, the banished 
princes successively inherit. The three first have no issue; the son of 
the fourth prince, is, Gnag^hjogt s|aj?y’’Q*^s:|. His son is 
His descendants to the number of 55,000 have reigned at Capi- 
lavdstu, [An enumeration of the princes who reigned at Potala after 
Ikshwaku' follows, which is indeiitical with the list in Sanskrit authori- 
ties ; the names being translated into Tibetan according to their literal 
meaning ; as for MaJid Sammata, Mang poshkur-vaf greatly honored, &c.] 
Here ends the narration of Mongalyana. Sha'kya approves and re- 
commends it to the priests. 


IL — Second report on the Geology of Hyderabad, By H. W. Voysey, 
Esq, Surgeon and Geologist to the Trigonometrical Survey of India, 
dated Secanderabad, the 28th June, 1820. 

I had the honor of submitting a geological description of part of the 
dominions of His Highness the Nizam to the Marquess of Hastings in 
June last, since which I have visited a considerable additional portion 
of the same country, including part of the Honorable Company's terri- 
tory. I now beg leave to ofifer a more complete geological sketch of 
the country through which I have passed, embracing in a great measure 
the substance of the former report, but more systematically arranged. 

The space included between the extreme points of my different jour« 
neys is about 3° of latitude and 5® of longitude, viz, from 16® to 19® 
N. lat. and from 77® to 82® E. long. : within it are four rivers, the 
Goddveri, Kistna,, Maujira and Moussa, two of which may be ranked 
among the principal rivers of India, viz. the Godaveri and the KisinaL 
The two first-named rivers take their rise in the Western Ghauts, and 
some of their tributary streams at their origin are only separated a few 
miles from each other. Their general course, is nearly south-east. The 
Manjira differs the most from that course, being forced to double on 
itself when it approaches the high land, commencing about thirty miles 
north-west of Hyderabad, The course of the rivers accords with that 
of the ranges of mountains, and the valleys through which they run. 

Mountains, 

The granitic part of this country may be called both mountainous and 
hilly, and in the plains and Talleys are found elevations which are mini- 
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atares of tlie loftier ranges. 'These ranges are few in aumber, And re** 
markabiy interrupted and irregular, their extension sacoastdcrable, and 
their height above the level of the sea about 2,500 ft., mast of them 
falling far short of that height. Single isolated hills aud groups, with 
round and conical summits, are by far their most common features. 

Although the complete isolation of these hills and groups firit 
strikes the observer as being the prevailing character, on a closer ex- 
amluatioii it will be found that the apparently Isolated hills are cciimect* 
ed at their base by scarcely distinguishable .elevatioiis, pursuing the 
N. W. and S. E. directimi, common to them and the larger ernes. 

Hiey are extremely bare and rugged in their outline, and consist of 
piles of rock, one Idock being heaped above; the other in irregular suc« 
cession on an enormous mass of concentric granite. , in the process of 
decomposition these form tors and logging' ' stones of a singular ap- 
■pearance. . ■ ■■ - ■ 

The hill on ■which the Fort of Bhowdnigarh k built and that of Mad 
Alh 2017 ft. above the level of the sea, may be taken as specimens of 
the isolated hills and groups; and the ranges of Mnlkqmr and Gd* 
conda as specimens of the continued. The only parts of the country 
which are entitled to the name of plains are those in the Eeighboarh0od 
of the rivers, being formed by their inundations and therefore of small 
extent. 

The above description applies to the greater part of the granite 
country : those ranges of granite however which run N. E. and S. W* 
from Guntur to Gondwdna, forming the pass of the Kistna at 
wdra and that of the Godaveri at Fdpkmda, are of a different character; 
the ranges being less interrupted, more elevated above the plains, 
although not higher above the level of the sea, and altogether of a dif- 
ferent "^structure. Their sides are very precipitous, and oblige the tra- 
veller to use his hands and knees for a considerable portion of the 

ascent. 

Their outline is not at aU rugged, and the logging stones and tors 
of the former granite are nowhere visible. ^ ^ 

The Cavalry cantonment of Ba'x,aka'm, six miles N. of Secanderdhad. 
is one of the highest inhabited villages of the granite country, and from 
thence to the northward, the country gradually decreases in height as 
far as Memchpet : the same takes place more suddenly at Malkapur 
to the eastward, and at Patancherli to the N. W. The city of 
Hyderahad, close to the walls of which the river Moussa runs, is by 
barometrical measurement 1^72 feet above the level of the sea, and the 
cantonment of -SecOTiferakrf 1837 , which agrees with Colonel Lamb- 
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ton’s trigoBometrical measnrement 19 feet. Colonel L^mb» 

ton’s observatory being 10 feet high, and the house where the obser- 
vation was taken between 5 and 10 feet lower than the base of the 
observatory^ the agreement will be much closer. 

The outline of the basaltic trap hills is smooth and rather flattened 
with a few conical elevations in the range ; or they consist of an accii-. 
mulation of round hills with deep ravines intersecting and separating 
them. They are covered with long grass to their summits. Their 
course is the same with the granite they cover, but it frequently hap- 
pens that no regular direction can be perceived. 

The sandstone country and rocks are flat, the sides of the hills 
steep, with extensive gaps in the course of their range, at times nearly 
reaching to their bases ; their direction is N. W. and S. E. or nearly 
so, and it is probable that they extend over a considerable portion of 
the S. E. part of Gondwana. 

, Elvers. 

The rivers of India, and particularly the Goddveri and Kistna, are 
subject to great variations in the quantity of their waters dependent on 
the periodical rains. The small rivers are nearly dry in the month of 
May, and the channels of the larger contract to a fifth from their size in 
the middle of the rains. 

I before mentioned that the tributary streams take their rise near to 
each other, and pass through a country of nearly similar formation, viz. 
basaltic trap, and discharge their waters into the sea within 60 miles of 
each other by several mouths, which like those of the Nile or the Ganges 
run through a delta formed by their own alluvium. Their w-aters are muck 
discoloured in the rains, and deposit on their banks and throughout the 
•whole extent of the inundation, which takes place more or less every 
year, a thick layer of black alluvial soil, called by Europeans black 
cotton soil.” These banks vary from 50 to 30 feet in height, the 
latter being the usual height of those of the Kistna, About 50 miles, 
from their embouchure they both pass through the chain of granitic 
mountains which extend from Ganiiir to Gondwana before men- 
tioned. 

The pass of the Kistna at Bejwdra is much broader than that of the 
Goddveri at Pdpkoiida. This may be the cause of the more extensive 
inundations of the latter, since its channel is contracted from a breadth 
of two and one mile to two furlongs by the lofty and precipitous sides 
of these mountains. This defile constitutes the S. E. boundary of His, 
Highness’s dominions. Its extent from the last Nizam’s village to the 
nearest Company’s village is about ten miles, which space is uninhabited* 
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tlie l}ati‘ks or sides of tlic moimlalm' being so steep as even to preelmie 
eomtmiiiicatioii in any otiier mode tbain by water. 

The extent of the modem inmidation varies from siwX to three 
miles on each side of the river, hut Judging from tlie distance at which 
the black alluvium is found from the banks of the river, these periodical 
ioods have been, more extensive'**. 

The last took place in the year 1816 , and washed away houses am! 
cattle in gTe«at numbers ; and there are traditions of two others i!i the 
course of the last century, each greater than the last. I a,Hi. not able 
to speak with so much certainty of the inundatimis of t,he Kkimt ; 

I 'have however seen the black alluvium covering the plaits m 
which the diamond mines of Purtedl are situated, extending six inih's 
from its banks ; also at Bhermakomedj)ef., live miles N. W, of its 
.bank."' ■ ■ , , 

These inundations are considered as important benedts by the inha- 
bitants, and the produce of the laud is proportioiuilly increased after 
their occurrence. 

7'ankif* 

The hakes I have seen are all artificial, and are found only In the 
granitic and sandstone country ; they are usually formed by unititiig two 
projecting points of low hills, which nearly separate the upper half of a 
valley from the lower, by enormous causeways of granite, or mounds 
of earth, which collect the different streams rushing from the hills 
during the rainy season, forming a sheet of water from three to ten miles 
in circumference. 

This mode of retaining water artificially is probably coeval with the 
first increase of population in this country, as the small supply of miter 
derived from wells would not be equal to the cultivation of rice, which 
is the only grain extensively produced in the granitic soil. 

After the rains the loss they sustain from irrigation, evaporation, 
is supplied by infiltration, nevertheless many become dry before the 
monsoon recommences. Those tanks which arc neglected and no 
longer supply rice-fields are speedily covered with the large leaves and 
fiowersofthe nelumbo indkat oihella alismoldes, and other aquatic plants : 
their waters acquire a noisome smell and unwholesome taste. The num- 
ber of tanks and their state of repair afford a fair criterion of the pros- 
perity of the country. 

^ From subsequent observations, I am inclined to believe that this alluvium or 
diluvium was the result of a deluge of water which found its course to the sea !>y 
the present opening of the rivers—and that they have done no more than form 
their beds in it. 
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They are less freqaent in the sandstone country, and the unirrigated 
cultivation is accordingly more abundant. 

In the basaltic trap they are rarely seen, and the irrigation of rice 
when cultivated is performed solely by; wells. 

Hot Springs. 

There are two hot-springs. One called Gondltla is situated in the 
sandy bed of the Goddveri, about two furlongs from its left bank, a few 
miles below^ the pagoda of Baddrachelam, It is covered in the rainy 
season by the river, but is left dry during the greater part of the year. 

The bed of the river about one mile and a half wide contains granitic 
sand, above which appear rocks of granite and trap mixed in various 
■ways, : 

The spring is situated close to these rocks. When I visited it in 
February, it was covered with sand, and we were obliged to dig in three 
places before wc discovered the hottest part. Around this spot to the 
distance of 15 yards the temperature of a stick thrust into the ground 
was sensibly raised, and on digging to the depth of three or four feet, 
water was found hot, but of an inferior temperature to that of the 
central spot. Its temperature at sun rise was 139^, that of the others 
120® and ISO,*® whilst that of the air and river was 70°. The falling 
in of the land, the pit being about four feet deep, so evidently reduced 
the temperature, that it is very probable we should have found it much 
higher on digging deeper, which we were prevented from doing by the 
inconvenience the labourers suffered from the hot-water. The presence 
of sulphuretted hydrogen was sensible to the smell ; but the impreg- 
nation was not strong enough to blacken a silver pencil case : the tis- 
sue of a slipper was slightly discoloured on being dipped into the 
water. 

On evaporating 2880 grains, six grains of saline matter were left 
behind, consisting of sulphate of soda, common salt, and muriate of 
lime. 

It is much resorted to from its supposed efficacy in curing cutane- 
ous disorders. It is worthy of remark, that the rocks in the neigh- 
bourhood contain no iron pyrites, Its heat therefore cannot be ascribed 
to the spontaneous combustion of that mineral. 

On the opposite bank of the river is a bluff rock of sandstone, through 
the crevices of which water infiltrates and is collected in small reser- 
voirs, caused by the continued dropping on the soft stone. Its tem- 
perature at nine o’clock was I do not consider this to be the mean 
temperature of the place, since its latitude, 18*^ N. and height above 
the le^vel of the sea not exceeding 130 feet, would make its mean tem- 


peratcre mmh liiglier. It is called by tbe mthm, , tba' cold spriog/' 
in contradistinction to its iieigliboiir ComiditL 

About 30 miles to tlie N, W. of this place -is the bot-apring of 
Bangali, situated in a valley surrounded by sandstone rocks. It in a 
pool of water, about 40 feet long by 20 broad and five feet deep* From 
the deepest part a number of bubbles of air or steam are eoiitimmlly 
ascending ; tliere its temperature is 1 10"*, but at the sides 100®, It holds 
in solution a small quantity of carbonate of lime. It is surrounded by 
loose blocks of a porous black limestone : the water is tasteless, and 
remarkably pure in other respects. 

I have frequently received information of the existence of springs «jf 
water both in the granite, the trap, and the sandstone countries, Init 
have always been disappointed in my search after them ; as I have 
invariably found that the rills which flow down to the rivers are sup- 
plied hy infiltration of water through the rocks, from the higher groinul, 
and their temperature always that of the surrounding atmi.>sph(?re. 
This perfectly accords with the structure of the country, and the jihsence 
of rain during eight months of the year. The hills being none of them 
high enough to intercept the clouds, and deprive them of their water* 
The temperature of a well at Beder, 200 feet deep, was 77® in the 
month of March, and that of a well, 40 feet deep, at Secandemhad, 78*^ 
in November and in June : this is probably very near the mean tem- 
perature of both places. 

Soilsu 

The fertility of the soils which compose the cultivated districts of 
the granitic part of this province would depend greatly on the facility 
with which the rock of which they are formed, decomposes, were not 
water the most important requisite in the cultivation of rice. The soil 
is of course siliceous, hut varies as much as the granite rock itself, 
which will be described in another part of this sketch. Generally, it 
has few spontaneous productions. The rich valley of Malkapur forma 
an exception, and it may be said that usually the spontaneous fertility 
is in the inverse ratio of height above the level of the sea. 

The following is an analysis of a garden soil at? the cantonment of 
Secanderahad, which has not received much manure. 

Specific gravity of soil 1*70. Four hundred and eighty grains con- 


tained; y'iz. 

Of water of absorption,. Itl grs. 

Stones, consisting of quartz and felspar,. ...... ' 255 

Vegetable fibre,., 2 

.Siliceous sand,,. 154 
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Modes, 

Tlie description of the soils naturally leads me to that of the rocks, 
of the debris of which they are composed. 

The granite is found of all shades of grey, from black to white ; the 
most predominant is reddish grey; these colours depend upon the fel- 
spar and the mica, and on the hornblende, which often occupies the 
place of and accompanies the mica, and is with difficulty distinguished 
from it. Compact felspar of a greenish tinge is a very common ingre- 
dient, and in several places I have found carbonate of lime a consti- 
tuent; the quantity, however, is generaUy small, and only to be detected 
y its effervescence in acids. A tuffaceous limestone is found through- 


Of minutely divided matter separated by infiltration ; viz. 


Carbonate of lime,. ...... ........ 

Vegetable matter, destructible by beat, 

Oxide of iron, . . . . . . .... 


7 

. ...... ''g A 

Soluble matter, common salt, ........... . , . 



Silica,.. .. .. 


"'20' 

Alumina,, . .. .. .. .. ....... 





, : ' Loss ,. 10.5 



'^Totai; "480.0: 


The soil of the basaltic trap country is generally very retentive of 
moisture, and accordingly those plants which do not require an artifi- 
cial supply of water are its principal productions: such are cotton, 
jovan (Ugiisticum ajwdnj. hor^t mays, carthamus tinctorks , 

ricinus communis, he, &c. 

The iron clay in the environs of Beder is very sterile, and is so 
porous that all water percolates through it to the substratum, which is 
basalt ; from this cause it is that the wells at that place are deep. 

The sandstone soil contains a considerable quantity of clay, and is 
retentive of moisture ; irrigation is however employed for rice, and 
generally it may be said to partake of the nature of both the trap and 
granite soils. 

Above all others that I have hitherto seen, that arising from the de- 
composition of the clay slate marked B. in the map, is the richest and 
most spontaneously productive. 

On the tops of its mountains T saw the loftiest teak trees, and in its 
plains the most exuberant vegetation. 

The black alluvium found on the banks of all the rivers except the 
Moussa, which takes its rise in granitic country, is of the same nature 
with that which covers the trap mountains from the decomposition of 
which it arises. 
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out tl)e granite in nests and beds i rny knowledge of it is yet, too limiter! 
to decide on its nature* 

Tlic granite very frequently cmitalns angular and rounded ma.fisi‘s of 
a micaceous granite, which, ap]>ear to have been enclosed in it wlien in 
a fluid state ; at times the edges of these masses are commixed with 
those of the containing rock, and at others the adhesion is so loose as 
to allow the mass to fall out, as the more easily decompr^sabie matrix 
•wears away. I have seen these masses, through the whole extent of 
the granite country ; and it flrst suggested to me the prol.)ability of the 
contemporaneous formation of the whole* 

I may here observe, that the specific gravity of these masses is greater 
than that of their matrix, as is also their infusibility, from the greater 
quantity of mica they contain. 

The granite of the Uoduveri at Pupkumla is never in concentric 
layers. It contains lialf-ihrmed garnets and micaceous iron ore. 
The felspar of some spe(.dniens has a very pearly lustre ; this mineral 
is sometimes wanting, Jind the rock then consists of quartz and garnets,, 
with a few specks of micaceous iron ore. 

At Bejwdra the granite is slaty (gneiss), with, an eastern dip at am 
an^-le of 70 or 80 degrees ; the felspar is more abundant. In some 
irregular veins of earthy carbonate of lime, I fomid earthy grey man- 
ganese ore. 

At Gliarihpet, a few miles from Palunshah, the rock which I be- 
lieve to be a continuation of the Kamlkgm range and connected with 
the granite of the province, is a compound of mica, kyanite, garnets, 
quartz, and felspar. If the rock were at all slaty, its name would be 
mica slate ; it is however not at all schistose, but a solid mass of 
rock three hundred feet in height, and four or five hundred in length. 

Trap veins. 

The trap veins which run through this rock constitute the most 
remarkable fact in its history. Tliey consist of hornblende rock, green- 
stone, greenstone porphyry and basalt, containing minute crystals of fel- 
spar.' hiey are found in every part of the granite, and have generally 
the kme direction, nearly E. and W., with a zigzag course of various 
length and breadth. 

Some of them have been traced fifteen or twenty miles, their breadth 
varying from a few feet to 100, 200 and 300 ; at times their edges are 
commixed with those of the granite : the central masses a€ect a rhomhoi- 
dal form, which in the course of their decomposition become rounded. 

In a few instances I have seen these trap rocks in beds which do not 
appear to have any particular directions. 
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Tills was the case in the bed of the Godmenmdx the hot-spring, 
also on the banks of the river, and 15 miles inland, near Palm^ 
shah, and at the foot of the micaceous rock of Ghanbpet, 

BaMstone, 

Hie sandstone varies considerably in composition and colour. Its 
variations however occur principally in the neighbourhood of its junc- 
tions with the other rocks. Its most common cement is lithoniarge, 
which is also found in it in nests and beds of various sizes, and of 
colour both white and reddish white. 

It is thus found at JaXliitam Gudani, 20 miles N. E. of Ellore, at 
Chintapet, at Pahmshah, at Mangapet and Tyellapdram. 

At its junction with the granite to the S. E. of Ryder alad, twelve 
miles from That kur, it would be scarcely recognized as sandstone. 

It there consists of a conglomerate, containing pebbles of quartz, 
felspar, a few scales of mica, and rounded pieces of a rock resembling 
the granite of Pdpkunda, in a cement of indurated clay strongly im- 
pregnated with iron. It soon however changes to a rock, containing 
grains of sand cemented by lithomaige as before described. 

The rounded pebbles of quartz, in some instances, form nearly the 
whole of the mass. It sometimes contains septaria of a black ferru- 
ginous sandstone of a curvilinear form, which project as the rock de- 
composes. 

< A few miles to the N. W. of Buddrachellam commences a range of 
flat sandstone hills called by the natives Vindhaya ; they extend upwards 
of sixty miles on the right bank of the river. 

Both white and grey sandstone were brought to me gathered at their 
bases. 

At the junction of the sandstone with the granite at Eamgiri it 
contains crystals of red felspar and a few scales of mica. In no instance 
have I seen this sandstone stratified. The height of the highest flat 
range is about 3000 feet. 

Basaltic Trap, 

The basalt which covers the granite to the N. W. of Hyderabad at 
first appears only on the summits of some of the hills; the latter rock 
still occupying the valleys and forming the sides of the moimtains. It 
afterwards gradually increases in extent until it covers it in all its parts, 
the granite re-appearing only in the beds of some of the rivers, and 
forming the base of some isolated peaks. It is sometimes found 
columnar, the columns being of all sizes, jfrom a foot to a yard and a 
half in diameter, as at Oudghir, Monegul, &c. It varies from a very* 
compact semi-crystalline rock, resembling hornblende rock, to a porous 
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basalt wWcli passes into wacken, coritaialtig stilbite, mesotype, ictliyopb^ 
tlialniite, beliotrope, calcedony, green eartb* quarts with crystals of 
calcareoas spar imbedded^ the form of which the quart* lias takcot 
demoBstratiiig that this mineral lias been the last deposited. The 
wacken passes into iron clay, and in some places the basalt may he seen 
with the wacken and iron clay in the space of a few yards. The latter 
.foi ms debated table Jaiicl at, Jlcdci*, which is !2jt3«59' feet eIkwc the level 
of the sea; it closely resembles that of the red hills at Keihre, 

Smghirihmda (in the two latter on granite), all on the sea coast, but In 
this instance rests on basalt, I observed in it plumb blue litliomarge, 
and pisiform iron ore. 

Oil the basaltic hill of Medhmda I observed large masses of Oiut 
lying on the surface and deeply connected ; also pieces of a siliceouft 
stone, containing shells which had lost their carbonic aeich the external 
surface of these masses elFervcsced in acids. ^ These shells belong to 
the genera turbo and erjehsioma, and living specimens are found In 
the beds of most of the rivers as well as on the rocks in their neigh- 
bonrhood. The specific gravity of these stones varies from liH) to 
2*00, that of the dint is 2*60. A few miles from this place 1 observed 
the same shells enclosed in small pieces of earthy limestone ; they were 
lying on the basalt, which is here 2000 feet above the level of the sea 
and about 200 above the river Maiijira : the base of the hill being 
granite, and the basalt not occupying more than 100 feet. 

" Quartz rock occurs in the granite in beds, as at Pitlamt Gazgpet^ 
and in the environs of Hyderabad : the rock in the neighbourhood of 
the latter is elevated 40 or 50 feet above the level of the plain through 
which it runs; its course is north and south, and its extent about twelve 
miles. It contains considerable quantities of amethystine quartz, which 
is not pure enough for the purposes of the lapidary. 

The loose masses of quartz, as w^ell as those which appear above the 
surface, have a rhomboidal form. This rock runs directly opposed to 
the greenstone veins, and intersects three of them. I have reason to 
believe that the trap passes through the quartz, although I have not 
yet distinctly observed it, except in one instance near Hyderabad* 

Clay Slate. 

The clay slate which is found to the eastward of Hyderabad, betw^een 
Byanim and Falmshah, is about 20 miles in breadth and perhaps SO 
miles in length, with a north and south direction# One of its higliest 
points, Famh^ond&h is 2600 feet above the level of the' sea.^ The^ 
valleys contain sandstone, clay slate, and quart* rock ; this latter is also 
found on the summits in veins and beds, 
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Some of the mountams exhibit mailcs of great disturbance : the dip 
of their strata is to the south^-east, and on their summits the quartz 
rock and clay slate appear to be indiscriminately mixed. The chasms 
formed by these disturbances give passage to foaming cascades, the 
only sound which breaks the awful silence of their solitude. 

The rock is generally indurated clay slate passing into flinty slate, 
containing drawing slate but no roofing slate. 

On the banks of the Kistna between Amrawatz and IVarripili 
beyond wdiich I have not traced it, and from WarripiU to within three 
coss of Nacrkul, is found a limestone in horizontal strata. 

Wiien first seen it lies on the surface of the earth in large flat masses 
partly covered wdth alluvial soil ; its colour varying from a dirty w^hite 
to a pinkish white, from which it passes into a compact black rock which 
is capable of receiving a good polish. It subsequently assumes a vrhitish 
green and pinkish grey, and on the banks of the river it is found of all 
these colours except the black. Veins of green hornstone are found 
passing through it, and at times small masses of red iron ore. It eon* 
tains no petrifactions. 

It is well adapted for building, for sculpture, for mortar, and I be* 
lieve for water cement. Large pagodas and forts built of it bear fewer 
marks of age than most of the granitic structures. 

The town of DdckapiU is entirely built of it, as well as a large 
pagoda and fort at WarripiU, The famous basso relievos of Amra* 
wati, for the first account of which we are indebted to Colonel Mac- 
kenzie, are formed from this rock. 

A pure lime is obtained from numerous veins of calcareous spar on 
the river bank, and I conceive the black limestone contains the requisite 
proportion of alumina and iron for making a good water-cement. 

No inland carriage is required, since it is quarried on the banks of 
the river, and may be carried down at all seasons of the year to i¥a- 
sulipatam. 

An analysis of one hundred grains of grey slaty limestone gave 


Carbonate of Lime, 84 

Alumina, 8 

Iron, * 4 

Loss, * 4 


Grains, lOO 

Iron Ores, 

I have hitherto seen no ores of iron in the granite. The sandstone 
; ; and iron clay are the most productive. They consist principally of 
earthy browt and red iron ores, poor in iron, but easily smelted. Th® 
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modes of smelting arc well known to be very rnde, and luive beetffre- 
quently described*. On calculation I found tbat the price of their iron 
in its best state was doable that of the best English iron iit home. The 
ore from whicb the steel is produced, which goes by the name of the 
Hyderabad steel,*’ is the same wdth that described by Dr. llyne in 
Ms travels io India, p. 191. 1 have, not yet seen theproce^s of rosikhig 
it, but from a specimen which I found much inferior to the Englbli 
steel in hardness, I should suppose it not to be the same as tlic Indian 
moots so much valued at hornet. 

On the banks of the Kistna and within readi of its inumlalions arc 
the celebrated diamoiul mines of Goimnda, It is probable they have 
been so named from their being the property of the sovereign of Oef- 
eoiiia, which ‘kingdom received its name from the celebrated hill fort 
and city called old Golconda, near the modern city of Hijdmdmd. 

They are situated in a plain on the left bank of the K'ktfia, formed 
by its alluvium, and bounded on the cast by a chain of moimtuins run- 
iiing nearly north and south, on the west by the river, on the north by 
the granite of Sher-Muhojned-pef, and on the south by that of Ikzwum. 
In this plain a few peaks of granite of 15 or 20 feet in height arc seen 
rising above the surface of the black alluvium, but none are found nearer 
the mines than one mile and a half. The mine situated nearest tiie 
hills is two miles distant from them. These hills consist of a mixture of 
quartz, felspar, hornblende, and mica, the latter in very small quantity ; 
the hills near them at Condajnlt are of sicnite approaching to green- 
stone, the hornblende being in the greatest proportion. 

From the circumstance of these sienitic hills being surrounded by 
granite on all sides, I venture to suppose that they are merely a repeti- 
tion of the phenomenon of the trap veins on a much larger scale, in 
this case forming mountains difFering in their constituent parts, but not 
more than I have observed in other instances. The taluses of these 
mountains extend to a very short distance from their bases, and as I 
was not able to find in the rubbish of the diamond mines any substrata 
resembling them, Wbenkb’b supposition that these rocks, wliici* calk 
trap from the examination of specimens, were the matrix of the dia- 
mond, will prove unfounded. This receives a further conhrmation from 
the fact, that one of the mines near mtcMnU is situated on or near 
limestone, and the mine of Malmtli 20 miles south-east of Partml lies 
m granite and is surrofiaded by that rock. 

* See Joiim. Aj 9 . Soc. voi p- 150, , f See ditto, p, 245, 
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Of the sk yiUages situated in this plain. Parted is the only one in 
^hich diamonds are sought for. There even no fresh excavations have 
been made for many years, and the workmen have been since employed 
in examining the old rubbish of the former excavations. They believe, 
in common with the searchers for diamonds in Hindustan, that the 
gem is always forming in the mine, although very slowly. 

The village of Parteal presented a striking contrast to the Company’s 
viUage we had just quitted : it was in ruins, and the inhabitants 01 
clothed and half starved in their appearance. I afterwards visited the 
mines of Antior one mile from the Kistm, Barthemi Pandoa, and 
MalmiU^ but in none did I find labourers. i , 

There is still a considerable quantity of ground unopened m all these 
mines: indeed the sides of the excavations, which have produced the 
finest diamonds in the world, still remain untouched. The want of 
capital, and the objections of zemindars to a farther encroach- 
ment on the cultivated lands, may be the causes operating chiefly to 
prevent farther researches, together with the fact of the cheapness and 
plenty of the Brazil market. 

The only stone common to all the mines I have visited, and which 
I understood to be indicative of the presence of the diamond, is the 
calcareous conglomerate*. 

Garnets. 

The garnet mine of Gharihpet south oi FaUnshah 

about eight miles. As. I advanced up the ravine, in which I noticed 
veins of granite and trap and sand composed of mica, garnets, kyanite, 
quartz, and felspar, large scattered masses of rock were strewed on 
each side, which had fallen from the summit. On the top of the 
immense mass of rock 'were several detached pieces, no doubt destined 
to fall as soon as decomposition shall have smoothed the way. 

Accustomed to see garnets in mica slate in Scotland and elsewhere, 

I was disposed to call this rock by the same name, but I did not per- 
ceive in any one instance any thing Hhe stratification. 

I found it throughout composed of mica, garnets, kyanite, quartz, 
and felspar ; in some specimens the kyanite was next in abundance to 
the mica. Veins of quartz containing kyanite were very frequent. The 
garnets, which were seen in great profusion on the surface of the rock, 
were generally of a very coarse kind, as well as those which I found 
strewed on the surface of the ground. 

, At the depth of eight or ten feet in the alliwium at the foot of the 
TOkwere found the precious garnets. The theory of crystallization 
See a paper by Dr. Vpysf-y in the Asiatic Eesearches, vol. xv. p. 120. 
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proposed by Mr. Mkthiibn'^, and foimded on experimetit, will serve to 
explain mdiy tlic precious garnets are only found in tbe soil beiieatli 
the rock* 

I conceive tliat in tins instance, as well as many others I have wit-* 
nessed, of crystallization, the small particles of garnet sire brought 
together by molecular attraction ; and by the temperature, which Is 
nearly constant, the moisture siud supermcumbent pressure, cri’slak of 
the precious stone are formed. 

In this mode I have seen felspar and zeolite recrystallized, at the 
foot of the rocks, as well as in the alluvium they afford i)y dccoiii* 
position. 

The garnets when collected are gently pounded, and the bad ones 
broken : those which survive the blows are reckoned of goad «|imlity* 

The cheapness of these precious stones becoming greater every day^ 
from the quantity found in all parts of the world, and the facility and 
exactness with which they are imitated rendering them of suiuller value | 
the discovery of a fresh mine is scarcely worthy of notice* 

I cannot close my present sketch without expressing how much I 
have been assisted by the kindness of Mr. Eussell, resident at Hydera- 
bad, and of Mr. Ralph, a gentleman in His Highness’ service, who wm 
my fellow-traveller for three months in a ditHcult part of the country, 
which I might never have seen but through his aid. 


JIJ , — Bactrian and Indo-^BcytUc Coins — continued. By Jas. Frinsep* 
F. E. B., Sec. Js. Soc. 

The present plate introduces us to some of the coins of Doctor SwiNEvk 
collection already alluded to in my last communication. It is as well 
to premise that all order of arrangement is out of the question where 
new objects are every day dropping in, and where the epoch of so many 
of our coins is not yet satisfactorily ascertained. Thus it happens that 
although headed Bactrian,’’ the last plate, as well as the present, con- 
tains coins of other dynasties. 

Dr. SwiNKY pursued a course very similar to that of Colonel Tod in 
forming his collection. — “ The plan 1 have found most successful under 
favorable circumstances of locality, or where no one has already explored 
the same ground, (and I have followed it many years before I heard of 
Colonel Ton’s eminent success in the same pursuit,) is this j upon the line 
of march I employ an intelligent servant, generally aMusulman tailor, 
to buy up old ptjse» wh^ the banyas in some towns are in the habit of 
putting aside as useless^'perhaps from father to son, and which rarely 

* See donrnal of Science and Arts, vol. i. 
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see tlie light except on occasions of this sort. Out of some dozens 
procured in this manner for as many current pyse^ a few may be sufE* 
cleiitly curious to reward the trouble of search. Such beautiful coins 
as Lieut. Bornes brought back with him from the Panjab and Oxus 
are no longer to be procured in India ; indeed ancient silver coins are 
of very great rarity compared either with those of gold or copper;, and 
the only two Bactrian coins I have been so fortunate as to discover^ 
were obtained out of the limits of our provinces.” 

I have not attempted to engrave any of the numerous sketches of liis 
antiques which Dr. Swiney has been so obliging as to forward, but 
have confined myself to those of ■which he has sent sealing-wax im- 
pressions, or paper casts made in the school-boy fashion (but not to be 
despised on that account), by wrapping the coin in several folds of pa« 
per, and rubbing the exterior with a key or hard blunt point, 

Bactrian coins , Plate VIII , 

Figs, 1,2, and 3, are described at pages 311 and 313. 

Fig, 4. — small silver coin of Apollodotus, weighing 36 grs. 
Obverse, Plead with diadem and fillets, and a neckcloth, inscription 
circular, close but quite distinct; AnoAAOAOTOT BA2iAEri:S 
:snTHP05 KAi ^lAonATOPOS. The introduction of the con- 
junction KAI I do not remember to have seen on any other 
Greek coin. 

Reverse. A standing figure of Jupiter, rudely executed, holding a 
thunderbolt in his right hand, raised, and a kind of shield 
in the left : from the arms depend two ends of a sleeve or 
scarf ; on the right is a singular monogram, (No. 4. of the 
series at the foot of the plate,) differing widely from that 
of Colonel Tod's coin of the same king, (No. 6. of the same 
series.) The legend is distinct but illegible, and agrees in cha« 
racter with that upon many of the bull and elephant coins — 
(see Wilson's plates, figs. 3, 4, 31 ; Tod, figs. 11, 12, &c.) 

Tlie native who brought this coin to Dr. Swiney stated that it was 
procured by him at a town called Kaital, in the Sikh territory, not far 
from Karnal, 

Fig, 5. — A coin of Menander, agreeing in its general features with 
the last ; weight 34 grs. 

Obverse. A well executed and intelligent face, with the diadem; 
r . latter^part of the inscription not very distinct menanapot 
BASiAEns 5aTH(Po:g ?) ;S| 

Meverse, The figure supposed to be Jupiter iri'the last coin appears in 
. tM^ rather to be Minerva wielding the bolts of Jove, or it 
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may be a native wartior throwing a bundle, of javelbs or 
darts. The monogram (iSJo, 5) resembles the, last without 
the hook, (unless the hook below, as I at first supposed, 
forms a part of it) ; one half of the inscription consists :ol tlie' 
same letters as appear on the coin of AppoanonoTCs ; it mail 
therefore be the native title equivalent to 0am\ms tfmnpds. 
This coin was purchased of a shro,ff in the bazar at SuhatM, 

In favor of these two coins I may venture to repeat the remai'ks of 
Professor Schlegel, on the ecfiially valuable pair discovered bv Ci>L 
Tob.—^'* These two medals are beyond all price, as much for their ad- 
mirable preservation as for their extreme raiity and their importance 
to history,” And 1 shall make no apology iW also translating the 
Professor’s learned commentary on that part of t]\e Bactrian history 
connected with them, at length, as much more satisfactory than a par- 
tial gleaning or plagiarism of his remarks, which so well exemplify the 
use of numismatology in correcting the vagaries of historian's. 

^*hj the profound ohseurity which eiirriopos the history of Bactria, we must cull 
with care all that can throw the least upon it. 

We find only two passages in ancient authors which mention hing Aroi.roDOTrs, 
Aruian, the reputed writer of the Feriplus, says, oi5 jwexpt vvv Bapvyd^us 
uraXai al vpox<iopovffL ypdp^iaanv 'EKK7)vtico7s ^ytccxapuypt&ai^ ^irl(rripa 

'Ax4^avSpoif ^c-0a(7iA€vic6T0p 'AiroWodorov nai MevdpSpou. “For this njasou 
eren now ancient drachinoe are current at Barygaza IBriffu-ydcha or Baroach], 
bearing, in Greek characters, the stamp of the kings who reigned after Alexander, 
Apollodotus and Menander.*' 

The two coins now brought to light, agree better with this passage 
from Arrian than those of Col. Ton, on account of their exact simi- 
larity, which would allow them naturally to be coupled togetlier in 
speaking of them. 

“The other passage concerning Apollodovus is from the summary of the history 
of Trogiis Pompeius, which is placed at the head of the abridgment of Justim 
Prolog. Ixxi, 

QUO 'j'ege pwjwmtOi SajtMo*^ yentea, Sarauc^ et Admi Bacira occupa^ 
vere et Sogdianos, Indica: qmqm m- mhiita^^ geatcb per Apollodotu 7 n. et Memudmm 
reges eo^^wn,'* 

“ The printed editions have Agndhdunim., which was corrected by the learned 
and judicious Baver, on the authority of the Feriplus. This reading is now fully 
confirmed by a medal (two), an authentic and public monument. Vaillant and 
Longue auE suspected a corruption of the text, and sought to correct it in another 
way. They thought tiiat the name of Apollodotus, the historian of the Farthian 
and Bactrian kings, had been confounded with that of a king, and Longukrue pro- 
posed to read ej^ Apollodoro, geaimper Mmmidrum ei JEueratkhmf retjes mrum. 
This is not correcting but dafiguring arbitrarily an ancient text 5 and yet the latest 
editor of dusTiN in Franca, M. Lemaire, recommends this unwarrantable conjec- 
ture I ' 
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Antiochus’ expedition was brilliant, but it procured bim little solid advantage 
mdtbe touisition of these war elephants. After his compaign against Euthyde- 
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**Bayee, however, while he reinstates Apollodotus, disputes liis title to the 
kingdom of Bactria, which Col. Ton again vindicates with reason. Baybe would 
make him one of those Oreek kings who, at that epoch, reigned separately over a 
part of India, kSucIi as Dbmetrixjs, son of EuTXiYJDEMUs. This is in the first 
place contrary to the text of Trogus Pompeixjs : for the word eonim applies to 
Bactra et Sogdianos, The coin confirms this refutation, for by what motive 
should a Greek king, not having possession of Bactria, put a legend in Bactriaa 
characters on the reverse of his coin? I call them so, without prejudice to the 
question of the language to which they may belong. Certainly they are not San- 
skrit : they have a strong resemblance to those on the early Sassanlan medals. The 
credit of decyphering them is reserved for scholars acquainted with Zend and 
Pehlevi. ' 

**To escape from this objection, we must suppose that Apoliodotus reigned in 
the eastern provinces of the ancient Persian empire, south of Bactria. The medal of 
Demetrius, son of Euthybemus, discovered by the Baron Meyendorf, bears a 
Greek legend ^aa-iXecos Arjfi'firpiov ; the empire of India is designated by the skin 
of an elephant’s head with which the portrait of the prince is adorned. 

Apollodotus therefore must be admitted amongtbe kings of Bactria. The cele- 
brated Visconti has endeavoured to assign his probable place in Bayer’s Chronolo- 
gical Canon of Six Kings, the dates of which are however mostly conjectural: he 
places him after Euthydemus” (see p.315), “ and both the authorities quoted above 
agree in placing bim before Menander. Now Menander certainly reigned be- 
tween Euthydemus and Eucratidas ; but Visconti will not allow the latter to 
follow Menander directly ; he makes a place between their reigns for Hbliocles, 
whose name is only known from one medal bearing the inscription ^acriXim 
^U\iokk4ovs diKatov, and pronounced by Mionnet to be of Bactrian fabric, merely 
from analogy to other coins of the same locality — an argument by no means conclu- 
sive. When a coin of Heliocles shall be discovered in India or Tartary, we may 
grant his title to the Bactrian throne.” 

** It is difficult to assign the exact limits of the Indian dominions of the Bactrian 
monarchs, or of their contemporaries, who reigned in India itself. The ancients 
use the word India vaguely, and sometimes make it comprise the Persian provinces 
north-west of the Indus, The conquests of the Bactrians may have been made in 
two directions : — one, towards the east by the Panjdb, and onwards ; the other, by 
following the course of the Indus. The expedition of Seleucus Nicatoe was - 
directed towards the Ganges ; by his treaty with Chandragupta, king of the 
PrasH (people of the East) , he gave up some provinces, and received a number 
of elephants in exchange. It is probable that the first kings of Bactria, on declaring 
themselves independent, took possession of what remained of Alexander’s con- 
quests in the PanJdbP [Dr. Swine v’s coins confirm their domination there, as far 
as the presence of medals can do so.] “At any rate, the third king, Euthydemus, 

. in his treaty with Antiochus the Great, by which treaty his independence was 
acknowledged, gave up all his elephants. This proves two points ; first, that 
Euthydemus had provinces, or at least subjects in India proper; second, that his 
rule was not extensive, for, the elephants were few in number ; added to those given 
by SopHA,GASENUs to Antiochus, they made but, MO, whereas Seleucus re- 
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1B33.3 Buctrim milni&^SeyiMc U^lm, 400 

Mus i!mclSof>H4GASj3Nijs Iw rcpasscd tlie ludus, and returned hy wity o£ Aracfjoiia 
and Caramaia to the western seat of Ids empire,*' [Was' it after tills expeditiom 
that lie stnick the coIe represented in 2, depicting the stern of a boat of the 
river Indus ?] 

Eoth YOEMUs may have profited hy the distance of Antiochos, and the decline 
of his strength, todeprive 1dm of the provhim situated tilong the Lower Indus, It is 
certain that Dbmetriits reigned there, I think, first as governor in the name of hla 
father;— afterwards as an independent king. Demetrius did not succeed Eothy- 
OEMtJS in Bactria : his absence perhaps allowed his competitor to supplant !dm. If 
Demethios had not been in possession at the death of his father, wn*th what force 
could he have conquered these vast provinces, wlien the army of Bnctriu was at the 
coiiimuiid of a rival? It is he, no doulit, who founded the city nf Demefrim m 
Arachosia, the name of which is preserved in the gcuigrapUkal work of I'smoRus* 
Thence Ids dominions extended to the Delta ot the Indus. 

** TROGtJS-PoMFEitJS ascribes exploits in India to Acontooutus and Menan- 
der ; Strabo also to the latter. Their comjuests then must have been towards the 
PanjAbi since they would have come into contact with Demetrius on the smith ; 
and there Is no mention of war between the Baetduns and this king of India imtil 
the end of the reign of Eucratidas. Strabo says expressly that Menander 
passed the Hyphases and penetrated to thedamna, tov vpm 

e<*>, mi Icrapov irpof/Ade, lege *Tacriv et Ifitf/uKvov.] 

This authorises our extending his kingdom to Mathnr& or evmBmimor, (where 
Col. Tod's coin was found.) The probability is, that it included the kingdom of 
Lahore I for since Strabo says that Menander was the first to penetrate so far, his 
predecessor’s rule of course must have been more limited.** 

Plutarch bears testimony to the excellent character of Menandir 
as a sovereign ; — certain king, Menanobr, who had reigned with 
justice over the Bactrians, having died in camp, the cities in common 
had the care of his funeral rites, but afterwards contended for his 
ashes ; they at last divided his remains equally amongst them, and 
agreed that monuments to him should be raised amongst them alF/* 
May not this singular passage have had its origin in a confused account 
of the monuments raised by the Buddhists to preserve the relics of their 
lawgiver, of wdiich one at Manikyala seems to have been founded im- 
mediately after the Bactrian monarchy was upset, and while the com- 
munication of those countries with the west was still perhaps maintain- 
edf ? But to return to Af. Schleoel’s epitome : — 

“We know nothing of Heeiocees, if indeed he ever reigned in Bactria. But m 
Eucratidas was the first to assume the distinction of yreat Mfipf it is natural to 
suonose that lie aggrandiKcd the empire. He may have conquered Ariamj, which 
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after terminating tliis War, lie was assassinated by bis son. Bayer thinks tliat 
tins Demetrius is the same wbo in bis yontb negociated tbe peace for bis father 
Euthyremus with Antiochus. However, tbe great age to wbicbbe must have 
attained is a staggering objection; One may reconcile probabilities by supposing 
that a son of tbe same name bad succeeded to Demetrius’s throne. 

The existence of tbe parricide of Eucratid as is well established ; but bis •name 
is unknown, and it is uncertain whether be enjoyed tbe fruits of bis crime. King 
Eucratibas II. therefore, in Bayer’s catalogue, rests only on a double conjecture. 

^‘Tbus end tbe Bactrian kings hitherto known. The latter history of the uvnasty 
is enveloped in darkness yet thicker than tbe rest. Justin attributes its destruction 
to the Partbians; the author of tbe summary of Trogus-Fompf.itjs to tl;e Scythi» 
ans ; both quoting the same authority. It appears then that both nations 
took part in it, but that tbe Scythians remained in possession. 

In a fragment of Diodorus, or rather in an extract by PHOTius,ifc is said, tiutt 
one of tbe Arsacidae (no doubt the Sixth, Mithridatbs I.) penetrated as tar us In- 
dia and seized the kingdom of Porus, i. e. of the country between the Hydu.-.pes and 
tbe Acesines. Bayer says with reason that the Greeks, wherever they allude to 
India, imagine a Pords ;-^but in this case tbe historian seems justified, for we see 
that the Bactrians possessed not only that province but even beyond It. By Bay- 
er’s calculation, Mithridatbs I., king of Partbia, must have survived Eucratibas 
by seven years, but these dates are purely conjectural. At any rate, it is after Eucra- 
TIB as’ death that these conquests must have been made ; the war between him and 
Demetrius would not have taken place had the Parthians occupied the intervening 
provinces. Eucratibas was assassinated when in the height of his power ; — it is 
then after his death that the decline of the empire commenced. M. Deguignes, 
from the Chinese bistoiians, fixes the epoch of its destruction in the year 125, B. 
The king or kings who may have reigned in the interim are yet unknown^ — perhaps 
they may be brought to light by Col. Tod’s discoveries.” 

The above condensed and critical sketch of the latter Bactrian kings 
contains all that is known of them, and leaves us to fill up blanks only 
as fresh matter may be elicited through the labours of the antiquarian 
in this fruitful field. M. Schlegel felt pride in adding two cogno- 
mens to his two kings : Dr. Swinby’s coins have already increased 
their majesties’ titles ; giving to Menander the common appellation 
** saviour;” and to his predecessor, in addition to the same title, the 
respectable appellation of Philopator, “ loving son.” This latter title 
is of more consequence than might at first be suspected, for unless his 
father were of kingly dignity, he would not have been mentioned : and 
it is more than probable that his son succeeded him peaceably. But we 
have no knowledge who the father was, since Debietrius is the only 
recorded son of Euthydemus. We may suppose him to be sure a bro- 
ther — perhaps a younger one,— a favorite — a gift of the gods,” as 
his name implies ; and this might account for the deputation of the 
, rightful heir to a distant province ; but it i^vrong to hazard conjec- 
tures upon points of such remote diplomacy ' I 
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6 md 7 .—Two square copper coins TesemMing in form fig. 7 
of plate VIL weight 102 and 121 grs. 

Obverse^ A figure^ apparently female, holding a cornucopia on the 
left arm ; the other intliatinct ; legend in parallel lines, and 
evidently Greek, but only partially legible ; the word ba 
2iAEa5 commences both of them. 

Meverse, The Indian Bull with its hump, encircled with the unknown 
character. Below, in both coins, the letter sigma, or a 
symbol of that form. 

One of these coins was found at Machimrra, a small town near the 
Batlej YiYer^ between Ludidm md Mdpar the other, in the bamr at 
Btm^, on the road from thence to Siniia, Dr. Swlmet considers tbenn 
to be not only similar, but of the same die. It h not possible to do 
more than ascribe them to the Bactrian dynasty generally. 

Fig. 8, — ^This small copper coin, from tlie neighbourhood of Seha- 

ranpur, is classed among the Bactrian coins by Dr. Swinky, 
from the similarity of its monogram to that of fig. 4. The 
legend also appears Greek ; the obverse has a warrior with 
a bow ? and the reverse a lion, panther, or singk, which con-^,.* 
nects it with one class of the Hindu coins. 

Figs. 9, 10.— -I have introduced these two of Doctor Swiney’s Bac- 
trian-horsemcn, or Eucuatides,' coin'*', because the head is in 
better preservation than usual, and a letter or two more of 
the legend can be added to the scaniy list hitherto elicited ; 
thus on fig. 9, we have S^thp META . , and on the other 
MEFA baCiaetC, ‘‘the great king,” quasi Muhd Raja. As far 
as the specimens hitherto disco irered can prove it, the no- 
minative seems to be used in ail the coins of this type, in- 
stead of the genitive, as usual on Greek medals : the termina- 
tions are also corrupted ; all which circumstances tend to 
pronounce these coins to belong to the last princes of the 
race, as conjectured in ascribing them to Euceatiobs. 

Fig. 14, is a small coin supposed to have Greek characters, but un* 
decvpherable* 

Figs. 16, 17, 18, are drawings of three small copper coins procur- 
ed by Lieut. Buenbs at Manikgdh, which differ in some 
particulars from those already made public, and are on that 
account, rather than as leading to any fresh observation, now 
inserted. Fig. 16, belongs, from the side figure of the fe- 
male, stooping, and the monogram or symbol, to the ife- 
* ^ee Hate VII. aad page 314, 

2 G 2 
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nis/ia group. Pig. 18, a man sitting di'essed in the Brah- 
manical dhoti, accords so far with No. 1 of Mr. Wilson’s 
plate, a gold coin dug out of the tope at Manihjala by Ge- 
neral Ventura. Fig. 17, is of a novel type, but the coin 
was in too imperfect a state to permit an accurate de- 
velopment of the figures. 

Hindu Coins. 

From the coins of Bactria a transition is easily traced through the dark 
period of the Indo-Scythian or Buddhist d)masty, to which numerous 
coins have been allotted upon such degree of internal evidence as their 
appearance affords, to the coins of the Hindu Princes of Central India, 
Andhra, Rajputana, Kanouj, Indraprestha, and perhaps Magaiha or 
Behar. I have on a former occasion ventured to doubt* whether any 
native coin, properly so called, had circulation in India anterior to the 
incursion of Alexander. In none of the ancient booksf of the Hindus 
is mention made of coined money. The word suverna% or gold, which 
occurs frequently in the Purdnas, is supposed to mean a lump of gold 
of a fixed weight, such as is still current in Ava or China. Mr. H. 
T. CoLBBKooKB states§ on the authority of Menu and other authors, 
that the suverna (carsha, arsha, or toZaca) was equal to IGmashas. 
If the maaJia was as now about 17.4 grains only, this would certainly 
make the sweraail small enough to admit of a doubt whether it did not 
bear some stamp : on the other hand, small lumps of gold called 
pMtang, of a smaller weight and value, and without stamp, are still 
brought from the hills, and passed as cash in the purchase of goods 
in the plains. Again, the great analogy which is observed between the 
earliest Indian coins introduced to our notice by modern research, and 
those of the Macedonian colonists, is a verv strong argument in 
favor of the supposition that the art of die-cutting was introduced 
at that period; and the employment of Greek workmen may rea- 
sonably account for the continence of Greek legends where other 
wise they would havebeen little expected. A further direct and incon- 
testable proof of their connection is derived from the similarity of the 

^ Journ. As. Soc. I, 394. 

t The Raja Taringini, a comparativeh modern work, mentions the dinar, a 
Persian gold com. ' 

X As. Res. V. 93. 

§ See Mr. Ravienshaw's note, page 266. 

, 1! Major Wilvom, and many as inveterate etymologists, might have derived our 
English *ovwe.yn from this word, had it chanced to have been current at an earlier 
period than m assigned by our mint annals for its introduction, namely, Ehwaru 
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moEogi*aiiiiS or sytnbols visible ii|)OB most of them* f Imve ittsertec! at 
the foot of the present plate such of these as occur iri'tlie coins be- 
fore us. Most of them may be found on the Greek civic amm of the 
Hunterian cabinet at Glasgow ; those upon the genuine Greek eoifim 
are evidently cyphers or compoimds of Greek letters ; either rmrrienili' 
marking the date, or initials of persons connected with the mint. 

Monogram I appears upon a coin of Dkmeteius' of Syria (plate v.),* 
and may be compounded of a t. symbolical of Antioch, the place of 
coinage : it is No, 67 of Combe's Hunterian Catalogue. , 'Mmh 2, on 
Alexander's coin, (53 of Combe,) may be A, and may stand for one of 
the numerous cities of this monarch's name. The third, (plate vis ,) 
is evidently formed of the Greek letters P E, being perhaps the date { 165 
of the Syrian 8era,„or,206 B. subjoined by A, betokening the loca- 
lity. The next four (4, 5, 6, 7) occur in the coins of Apollodotu^ 
and. .lyfENANDEB. (86, 216, and 326 of Combe), Colonel Tod supposes' 
the latter two and %. 9 to be formed of numeral letters, but the 
combination of units is pronounced to be inadmissible. 8 and 9 ap* 
pear on the coin of the last Bactrian monarch, the great king.*' 
They are not found in Combe : but the latter may be a combination 
of the letters O, T, H and E. 10, 11, and 12, having four prongs 
and the ring below cut open, belong to the supposed Kaniska coin, 
and all the coins of the raja and bull, and raja and elephant type. 
These can no longer be interpreted as letters, though evidently imi- 
tated from the foregoing. Mon. 13 occurs in one of Colonel Ton's 
coins of the same class, with the running figure (13 of 3rd series), 
but it may probably be an imperfect impression of the foregoing 
symbol. From monogram 12 to the lozenge form of 14 is but a slight 
transition, and thus we pass to a wholly different class of coins, as- 
cribed by CoL Tod to the Pandu dynasty, because the inscriptions 
are in the same character which is found wherever the Pandu autho- 
rity existed j — in the caves, and on the rocks of Jmagur, Girnur, on 
the pillar of victory in Megwdr, and on the columns of //idra^j>resiAa 
(Delhi) and Praydg (Allahabad). 

These coins are decidedly the most ancient of Hindu type which are 
known, and yet being of pure gold they are generally in a perfect state 
of preservation, and the characters, though unknown, are very clearly 
defined; many of them resemble the Tibetan form of Sanskrit. Most of 
them may he recognized in the inscriptions (or’ descriptive titles) 
over the sculptures at described by Mr.GoLDiNGHAM 

* If so, this coin should helpag to Aktioceus the Oreat, aad not A. Thkos as 
supposed in page 312, from his cognomen Eptjahmm. 
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iti the As. Res. V. page 79 : and as these sculptures are said by tradi- 
tion to represent the personages and acts of the MaMhMrat, the value 
of some of the letters may perhaps be hereafter recovered. In point 
of age the coins can only belong to Maury a, Xh^Sunga, the Kamm 

or the Andhra dynasties of Mr. Wilson’s catalogue (315 B. C. to 428 
A.D.) 

Mg* 15 is copied from a gold coin, presented to me by Captain 
Wade, who discovered it near Ferozpfir : it agrees precise- 
ly with figs. 5 and 7, of Mr. Wilson’s plate ; the former of 
•which, stated to be taken from a drawing of a coin in CoL 
Mackenzie’s collection, seems to have been reversed by the 
artist, to assist the engraver, and inadvertently retained in 
that position. Every letter of the legend is identical in the 
three coins. 

Mg, 13 is from the sealing-wax: impression of a coin, belonging 
to Dr. SwiNEY : it corresponds precisely with No. 6 of Mr. 
Wilson’s plate, having the or trident of Siva in lieu 
of the bird of Vishnu. 

These two coins are of the description just alluded to. They have 
been found Agrat Mathura, Ujayin, Ajmir, mdi eYen Mr« 

Wilson possesses one found in a tank in the Hugli district. The mix- 
ture of emblems on these coins might almost persuade one that they 
were forgeries, but that no two have hitherto been seen identically 
the same, and it would be manifestly impossible to forge a new die for 
each, especially when their price is little beyond the value of the me- 
tal. The female on the sometimes sits on a well formed chair 

or settee, sometimes in the Indian fashion on a lotus flower, at others 
likeDuKGA on a lion"^ ; she holds a cornucopia in the left hand, in the 
right a scarf or ribband : a glory encircles her head ; her left knee 
is bare. 

The obverse represents a king clad in a coat of mail, and with scale 
armour on the legs ; where the coin is worn, (as in fig. 15,) the dress 
exactly resembles the modern coat and trowsers. The head dress in 
fig. 13 has a resemblance to the Sassanian or Persian cap. The left 
hand is invariably raised, as if holding a spear : the right is extended 
as if placing an oifering on a small fire altar. This band is more clearly 
defined in fig. 15, than in any coin of the class I have seen ; and it may 
be questioned, whether the action is not rather that of plucking a flower, 
for an artist would hardly represent the hand in so hot a position, 

. were the object beneath a fire altar ! 

; * Vide Col. Ton’s plate. 
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As anotlier snomaly in these coins, it may he.rematkcd that thekU' 
ters on the left of the pVince, in ,fig« 15, are identiciil mtix the Tibetan ■ 
triliteral compound' g pronounced m ch or with the inherent 
short vowel a, sp^a or ska ,* this combination forms no word in the Ti-^ 
hetan language, but with the vowel sign i ($hi) it would signify 
meric” or general,” as spyi-dpofi (pronounced vice** 

roy, or governor general. 

Now the Tibetan alphabet, according to Mr. Csoma Kdmhy, was 
only formed as a modilication from the Sanskrit model in the seventh 
century of our an*a, up to wluch period it were difhcult to conceive that 
the characteristic monogram of Baetria should have been preserved* 

The two €rst letters of the side inscription also resemble the Tilmta 
or if the antecedent dot be an r, prd^ 

\ the right hand, in fig. 1 5, is a standard resembling in some sort 
man eagle; it is probably the Gaeura, or bird of Visn>?u, and i£ 
j a proof of the connection of this coin with the ascendancy of the 
bnava sects. ■ ‘’'i 

' this peculiar class of coin , the plates in the Asiatic Eesearches afford 
numerous varieties. I now pass to another type, more recent perhaps 
by several centuries, but more rare than the preceding. Tlie legends 
are here decidedly in the Devaridgan character ; yet the devices still 
bear a near analogy to their Grecian prototypes : the horseman, the 
bull, the lion, the seated figure, are revived with variations of dress and 
attitude, hut it seems to have been contrary to the feelings or taste 
of the country to represent the human face, or perhaps the artists found 
themselves unequal to the task. Mythological subjects wore better * 
suited to the Hindus. The bull of Siva, the Singh of Bueoa, the 
Garura of Vishnu ; Gunesh, Hanuman, and similar devices, 
minated until the latest period in the coins of Southern India and > 
Ceylon* ; or until the progress ofMahomedan conquest interdicted the 
privilege of coinage to the tributary Hindu princes. 

From the desultory mode in which materials are collected for my plates, 
and from a wish to avoid delineating any that have already appeared in 
print, it is impossible for me to give a connected train of Hindu coins, 
and the student must refer to tl||. plates in the As. Ees. vol. xvii, for 
more ample information. The medley of types once collected and pre- 
served however may eventually afford the means of a proper ciassidca- 
tion, although it cannot be attempted In^ the present., state of our scanty 
knowledge. 

* See plates III IV. As. Ees.' XVH. ant! Mr.WinsoN’s rfemarks on the Eumufm**' 
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11 is an unique -coin in Doctor Swiney's possession. | 

sealing-wax impression* from the sharpness of whioh I con- 
clude the original to be of gold. . ^ - 

Mverse, A horseman mounted and holding a spear with the right 
hand : the horse is ornamented with trappings in the native 
style. A curious scroll or symbol appears in front. 

Reverse. Siva's bull kneeling in the attitude of the images of Nan- 
di in the temples. He is also clothed in ornamental trap- 
pings. Above are characters which seem to form the words 
^ ^32“^ Sri Samagri deva in ancient Nagari ; the ^ 
written, 'q is met with in one of the inscriptions decyphered 
by WiLFORD, As. Res. IX. 104. No such name 


^ be understood as an honorific appellation, signifies Xj 
** whole, entire/* Were it possible that the fourth letter f 
an old form of ^ we might ascribe the coin to Samanta ieva^ 
the first of the Ajmir princes, who reigned, according, t% 

' . WiDsoN'i'in A. D,,fi0'0., Buf such a conjecture is,not 

,/ table., WiLPORD’-sajs, the titles Sri and Devu were 
C. - by, the descendants of Cakna, as “ Ski Carna DEVA*/f Ky i 

^ We may therefore ascribe this coin to the Anflkra-js^^^,i 

, ^ ■ Andira-hhitya dynasty, some time anterior to the Muhatet-'*"^ 

medam invasion., 

copper, coins of this die were hrougjhfc'iiy /lio^r 
BBAMi/Ky, 'from Nipal, in a coUectioW'ft'i.’fte i^n§ 
epuntry; ^nd I have inserted a drawing of th'ein'|ieye,' 

■ I;: 'i both a? "a fair pledge that other ancient Hindu c(^|h *^e 

V • forthcoming in that hitherto unexplored region, and as 
" • fiimishing some very legible characters in a class of coin of 
frequent occurrence, both in gold and copper. The lion or 
■ Singha tije reverse agrees with fig. 8 : and with fig. 12 * 

! i’ 4 1 _ . . . jif yii. The , sitting female figure on tihe obyerhe Wy ■ V i 

wiii. figs, 11, .12,, 13, 14, 16, 17. 

''••';^i;, J.\yinsoKi,>jmid with the 'fo^th.series of T^d; -the 

are however of a differenrclass, the sg'fbit' mstaiu^.iiice '& 
t of fig. 14, in the last plate, more resembles the Bengalee 

/V; a fqrm. ^, and is found on ancient grants and inscriptions/ 

tween the 5th and the 12th centuries. The* nail-headed 
by Col. Ton, as predominating in all#ie 

■ ; ' ‘ insbriptions of the itfaari Prfoces Of..C&fore from to 

S. 1191) .4. P. 4(39 to 1135. 
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I V. — Note on the Zoology of the ^nd Part of the Transactions of the 
Physical Class of the Asiatic Society of Bengal. 

In India, as in almost every other country of the civilized world, 
natural history, and more especially that part termed Zoology, has 
been of late years making rapid progress. And surely there is no coun- 
try better situated than Bengal for becoming celebrated for the number 
and extent of its collections, and the rareness of the specimens which 
may compose them. For, fertile as may be the regions of South 
America in the productions of animated nature, that field has been 
repeatedly traversed by the most celebrated men of science in modern 
times ; and, many well qualified and observant men, have, at different 
periods, favoured the woiid with their researches, made during a long 
residence on that continent. But India has not till now been viewed, 
by Engiisliraen, as the rich mine of the treasures of science it really 
is ; and though foreign nations have sent out able naturalists to travel 
through the country, and to stretch forth their hands to all they could 
seize in their line of march ; get, the very nature of a travelling 
zoologist’s occupation is such, as to prevent him from snatching at more 
than a few of the gems on the surface of things. He may collect and 
preserve \ he may take home and classify : but much is set down in 
haste, much is forgotten ; and he cannot become the observer of 
nature and all her secrets : while the manners, the habits, and the 
various interesting points of character, only to he developed by a long 
and intimate acquaintance with the animals he meets, must be to him 
unknown. These can only be known through the labours of men, not 
better qualified, but more favourably situated for the matured studies 
of zoology than himself. 

Sensible of this hiatus in the labours of travelling naturalists, lovers 
of natural history have established menageries and aviaries at home : 
to make up, so far as close iiitercommimion with animals in confine- 
ment can make up, for the deficiency of knowlege, felt after all had 
been gleaned from books and collections. But natural history must be 
pursued through tracks different from those of the casual observer of 
wild animals in foreign countries ; or, of the closet naturalist, who 
views them in a state of degradation, with broken spirits and ruined 
health, the sure concomitants of slavery in the brute as in man, A 
true naturalist must go forth into the wilderness. He must follow the 
objects of his much-loved science into the depths of the forest, to their 
native haunts, wfitli the intent to observe rather than to destroy : and 
there, undistracted by other thoughts, and elevated by the magnifi- 
cent scenery around him, he beholds their caresses, or their cruelties-;' 
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tiieir force or tlieir stratagem ; and feels that nature is now unfettered j 
that they, like himself, are free. 

How different is the state of mind of the man so situated, from that 
of him who only looks through the bars of a dungeon upon the miser- 
able animals confined within. One views nature with the eye of a 
classifier alone, anxious to find out some petty point of distinction,* 
some little difference upon which to found a genus ; the other with the 
enthusiasm of a lover. One strives to bend her to his system : the 
other would embrace her own ; nature to him is all in all, and system 
but valued as an interpreter of nature- 

Systems, menageries, collections, however, have their value, and 
that value is great. To the naturalist of nature they serve, in after- 
days, to recal vividly to his mind recollections of the past. To other© 
they offer a portion of science, that otherwise they could not attain. 

Mr. Hodgson, author of six of the sixteen papers in this second 
part of the 1st volume of the Transactions of the Physical Class of the 
Asiatic Society, unites the advantages of the travelling and sedentary 
naturalist. Fixed upon the most stupenduous mountains of the 
world, and in a situation of political power that rarely falls to the lot 
of the friends of science, he has opportunities of doing great things 
for that branch to which he has devoted himself. Much may fairly 
be expected from him ; and to do him justice he certainly is not incline 
ed to be idle. 

The first of Mr. Hodgson’s papers belong to Ornithology ; the 
portion of zoological science, perhaps of all most generally attractive. 
The system he follows is that laid down in the 1st volume of the Zoologi- 
cal Journal, (a work no naturalist should be without) by Mr. Vigors> 
Secretary to the Zoological Society ; and which, though perhaps the 
best devised by English naturalists, is replete with the faults of 
the MacLeay school. The generic divisions are sometimes founded 
upon doubtful or minute characters, and there is occasionally a good 
deal of squeezing to make them fit. Whilst, above all, there is obser- 
vable in this school an affectation of peiffection ; a presumption of know- 
ledge; which with the limited acquaintance with nature man must 
ever be confined to, appears totally unjustifiable to every one, not 
seduced by the language in which its views are detailed ; or willing to 
surrender his judgment to such great names as those ofMAcLnAY, 
ViGons, and Horspibdd. It is however the less necessary to dwell upon 
this, as the circumstance has not escaped the notice and the censure of 
some late continental writers : by whom the system has not been esti- 
mated BO highly as was contemplated by its patrons and founders. 
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The fii’st bird Mr, Hodgson describes under the name of Aquih 
Nipcdensis ; and he has noticed the deviation from the type of the 
genus Aqnila, in the Innated form of the nostrils. There is also an- 
other point of deviation in the length of the wings, which he describes 
as wanting three inches, or nearly one fourth of the length of the tail. 
In the true eagles the wings are equal in length to the tail, leurs 
ailes sont anssi longues que la queue,” says Cuvier ; and it is therefore 
not improbable that this may be one of those species which form the 
inosculating links between differing genera. Whether or not the species 
be a new one, can only be decided on the authority of Mr. Hodgson ; 
for he has omitted to state the changes which take place in its plumage, 
during its passage from the young to the adult state ; or the probable 
age of his specimen. And without these points being ascertained, the 
most experienced ornithologist may be mistaken in birds of this tribe. 

The Circmtus Nipalensis is rightly referred to that genus. It is not 
probable that Shaw has erred in placing the Falco Bacha in the genus 
Cymindis ; distinguished as that genus is from all others of the eagle 
kind, by the remarkable characters of its bill. However the Falco 
Bacha is said to have been found in India and Java, and Mr. 
Hodgson’s description of his bird agrees with it in several respects : 
nor is it unlikely that an African species should also extend to India, 
But then the difficulty still remains as to its being placed by Shaw 
in the genus Cymindis ; with the generic characters of which, Mr. 
Hodgson justly says, it does not at all agree. 

Our author, like all others who have gone before him, seems to be a 
good deal puzzled with the family of Laniadce or Laniidce, as it is termed 
in his paper. The genus was instituted by M. Vieillot on 

account of the forked tail of the species known to him. But the dan- 
ger of giving a generic name on so trivial a distinction, soon became 
manifested, by the discovery of other species whose tail is not forked. 
This, among other things, has contributed its portion to throw the 
family into confasion. And Mr. Hodgson, or any other naturalist, 
would do a signal service to the cause of natural history by making a 
complete monograph of the whole Laniade : and (the measure is a 
strong bat necessary one) fixing the old names or new-naming every 
species. 

The other bird mentioned, which bears a strong general but not 
particular resemblance” to the former, appears to be the same species 
as one sent to the Asiatic Society from Midnap lir by Assistant Sur- 
geon J. T. Pearson, in February 1830, and which he also referred to 
the genus Dicrurus, “ I am of opinion,” says Mr. Pearson in a note 
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accompanying some specimens presented to the >Society, that it may 
be referred to the genus DkmruSy near to the Mmckapidf£ ; and this 
not only from the form of the head and bill ; but on a careful esami- g 
nation of the feathers at the back of the neck, a few long ones may be 
found, more like hairs than feathers, with a small plume at the tip/' 

Mr. Hodgson has forgotten to mention these setaceous feathers ; but 
they may readily be found in the situation indicated by Mr. Pearson. 

After all, however, the bird in question, the slate-coloured shnke, 
seems to be an intermediate species, between Dknirus and Tricopliorus ; 
the strong dentated bill, and short medial setaceous feathers connect- 
ing it with the former, and the wedge-shaped, or rounded tail, with the 
latter genus. It may be observed that Mr, Pearson is incliued to 
think the species a migratory one at Midnap lir. 

In his paper on this subject of migration'*' Mr. Hodgson remarks : 

“ I am led to conclude from what I have observed here, that the mass of the 
Grallaiores and swimmers are found in the plains of ladia, only during the cold 
months, for they all arrive in the valley of Nijpal from the north, towai’ds and at 
the close of the rains ; and all as regularly reappear from the south, upon, or 
soon after the accession of the hot weather,*'* 

Further on, he says, 

It will be noticed that the Grallaiores which visit us or pass over us, are much 
more muxierous than the JSfatatores; and, unless I am mistaken, observation in 
the plains of India would satisfactorily prove that this is a just and decisive indi- 
cation of the superior prevalence of wading over swimming* birds in that extensive 
region, India, I fancy, is too hot for the taste of the Nataiores, a great majority 
of which seem to affect Arctic regions, or at least, high latitudes ; I throw out the 
remark for canvas and inqui^ 5 ^” 

This observation is agreeable to what we learn of the manners of 
these birds in high northern latitudes : and the hint should be taken 
by some cis- Himalayan naturalist, who will find the inquiry suggested, 
an interesting and not very laborious one. The wild swan was once 
seen in Nij)aL 

*lhe next Zoological paper, the Stli of the part, is on the wild goat 
and wild sheep of NipaL And here again Mr. Hodgson is puzzled 
by what has puzzled all naturalists, who have studied these groups of 
the Ruminantia, from Aristotle to Hamilton Smith line of se- 

paration between the goats and the sheep. Now to a common man no 
doubt the matter appears easy enough ; he knows a goat from a sheep 
and vice versd any day;— but the line of separation, in spite of all 
this, is so narrow that the ancients considered the latter a hybrid 

* On the migration of the Natatores and Grallatores, as observed at Kathmaudu, 
.page 122. 
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production of tlie former; and even at tMs day stories of a mixed 
'■ 'prolific breed being common in Russia and America are ratlier dis- 
believed to be true than proved to be false, though reason and 
analogy alike condemn a theory so little supported by what we see, 
and so contrary to the common received opinions of modern science. 

Indeed, were it proved that such a breed is in existence, the fact would | 

go much farther than to overthrow a mere generic distinction. It 
would shew that the established notion of specific differences depend- 
ing upon the test of an unprolific offspring, is incorrect ; and, that, | 

instead of there being sfwo ye??, ercs of goats and sheep, there is in fact 
but o??.e of the ■whole. Mr. Hodgson of course leaves the matter 

where he found it. ' 

Some uncertainty prevails as to the goat Mr. Hodgson describes 
being identical or not with one noticed by M. Duvattcel. The notice ’ 

appears to have been sent to Paris, and it is appended by the I 

Secretary to the Society to the present article, taken however from | 

the original manuscript. M. Duvaucel’s specimen, also, was a young 
one, and as he has not given it a name, nor yet appended the native | 

one, it is impossible to ascertain whether or not his and Mr. Hodg- 
son’s Capra Jkdral are the same. At all events Mr. Hodgson does 
not seem to have known of M. Duvaucel’s paper, and the credit of 
first bringing this animal to notice properly belongs to him"^'. 

Of the sheep, the Ovis NayaurM^- HoDGSONhas seen only the female 
in the adult state, and the young of the male, and he is consequently 
uncertain whether it is a new species. But in a note appended to the 
9th article the author says ; — 

** From much conversation that I had with the Bhotea who brought me the skin 
of the young male Nayaiir, I now incline to believe that I was mistaken in suppos- 
ing there are two species of wild sheep in these regions. The Bharal of one dialect 
is probably the Nayaur of another, and the Him^ilayan wild sheep most likely only 
a variety of that widely-diffused species Ovis Argali ; though I must confess I can- 
not reconcile Lxnm^us or Shaw’s descriptions of the horns of the Nayaur” 

The Rdtwa deer of Mr, Hodgson, perhaps the Cerviis Ilimtjak of 
Pennant, forms the subject of the 9th article. There is little doubt of 
f this animal being really the Cefims Muntjakt the Kijang, or at least a 

variety of that species. Though Mr. Hodgson attaching more impor- 
tance to colour than it deserves, thinks, that as 

Mr. Hodgson, in a private note, explains that, M. Duvaucel’s description 
refers to tlie Ghordl, which all our English zoologists class with the antelopes, be- 
cause it has suborbital sinuses and cylindrical horns. The latter obvious character 
should have prevented its being confounded with the Jkdral, which has angular 
horns.” — En. 
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one of BtJFFON^s Supplements it seems the Cemus Munfjalc h described as of 
a greyish brown colour : if this be just, Cermis Miintjak will constitute probably a 
distinct species from Itdiwas and I cannot help thinking that, in such case, the two 
ought to be sectionally at least separated from Cerws.’" 

The meaning of its being sectionally separated is not very obvious. 
If be means, as is probable, that the Muntjak its kind are generical- 
ly different from the genus Cervus, h.t is quite correct, and he will find 
on reference to Citvibr that this separation has been already made. 
The new genus contains five species, natives of Java, the Phiilipines, 
Malacca, Nepal, and several other countries. 

But, to return to the author, it is certain that differences of shades 
of colour can hardly he a sufficient warrant for instituting a new species, 
though perhaps it may, by taking some latitude, a variety ; colour in 
the whole ruminantim being liable to variation by many contingent cir- 
cumstances, such as climate, season, age, sex, &c. If, therefore, 
there is nothing to warrant the measure of separating Mr. Hodgson's 
Muntjak, fi'om that of Pennant, but the circumstance of the one being 
fulvous and the other greyish brown, the specific separation cannot he 
allowed. 

But the Muntjak, sent from Sumatra, is in every instance 

of ^fulvous, or reddish brown, the colour it would appear, of Mr. Hodg- 
son s specimens. The individual described in Buffon's supplement 
was probably aged, if so the difference may readily be accounted for by 
the knowledge of the fact, that as old age comes on, the fulvous is 
gradually obliterated by the grey. The thickening of the pedestals of 
the horns at the top in the “ form a rose," and the meaning of which 
Mr. Hodgson cannot divine," is also merely a sign of age. 
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being an accident, or lusus of rare instead of, as was at one 

time supposed, constant occurrence, A doubt bas been thrown upon 
Pennant from this circumstance, which he does not deserve, and 
which our author will be glad to have satisfactorily overthrown. 

Article XL is an admirable description of the most splendid speci- 
men of all the known species of horn bill, the Homrai of 

Hodgson. To this description nothing can be added, comprising as it 
does every minute point, in age, sex, and variety. Four, perhaps live, 
species of Bueeros may now be considered as belonging to continental 
India, and Mr. Hodgson seems to have established the fact of their 
all being strictly frugivorous ; and not partially carnivorous, as was 
erroneously supposed, from analogy with the Toucan. Indeed there is 
good reason to believe that this latter bird has been libelled ; the can- 
nibal propensities it has occasionally exhibited having been developed 
only in a state of confinement. 

An anatomical notice is affixed to the description by Mr. Bramley, 
a gentleman whose numerous professional avocations are to be regret- 
ted as preventing him from devoting zoological talent of ho ordinary 
standard entirely to scientific pursuits. The peculiarity in structure of 
the cranium mentioned by Mr. Bramley is the want of motion be- 
tween it and the bill. He might also have noticed another; in 
the internal cavity of the bill being almost filled with osseous reticula- 
tions, instead of, for the greater part, occupied with membranous 
cells, as is the case in most other species of this genus. Mr. Bram- 
ley also notices the lax union of the dorsal vertebrae, and in doing so, 
touches upon the doctrine of compensation. 

Of this doctrine it may be well to say a few words, especially as it 
seems to be daily gaining ground among certain speculative, but scien- 
tific men, of whom M. M.. Chabrier and Audotun among the French, 
and MacLeay and Vigors among the English, are at present the ac- 
knowledged heads. Their great object is generalization, and the 
natural fondness of mankind for conjecture, their means. Their doc- 
trine may be stated in a few words. 

All animals have a determinate number of parts, differing only in the 
degree of development; the development of one organ exerting an in- 
verse influence upon another. 

So much for the ingenious and convenient doctrine of compensation. 
But to return to Mr. Bramley, who in speaking of the bill of the 
Bueeros Homrai remarks : — 

‘‘ The casket (which is of large dimensions) has also its horny covering, though 
somewhat different in structuie, that of the former being laminated and bearing a 
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close resemblance to proper horn, while that of the latter is much thinner, of a 
hbrous consistence, and nail-iike in structure. The edges of the bills, of both 
mandibles, for about two-thirds of their length from the point, are horny, but the 
surface is so irregular and jagged that their appearance leaves no doubt that much 
of the natural structure has been broken off, by the use which the bird makes of its 
bill. Ill consequence of this when the jaws are close, there is a considerable va- 
cancy between the cutting edges throughout the whole central portion of the bilL 
la some specimens in Mr, Hodgson’s collection the fractures have taken place at 
such regular intervals, as to give to those parts the appearance of natural indenta- 
tions. 

“ To entertain this supposition, however, would be erroneons, sis there is evident 
reason to believe that in a bill which is perfect, the horn by which it is covered 
does not extend to its edges, but terminates just before it arrives at these, in a sub- 
stance not very unlike solid bone, 

“ The chief difference from the latter is, that it is exceedingly brittle in its nature, 
though it is by no means deficient in compactness. 

“ That this substance borders the edges of both mandibles in their natural state, is 
confirmed by numerous portions which are here and there left in all the specimens 
I have examined. There is, also, a distinct line along the lulls denoting the ter- 
mination of the horn, into thishard structure, which in some individuals is of a red 
colour and in others a black.” 

Now this horny covering of the hill does not appear different from 
that of the casque, (or casket, as Dr. Bramley terms it,) in any essentia! 
particular, the structure iu both being of a laminated^ rather than of a 
fibrous nature, and the hard callous edging of the bill is common to all 
the genus. In the Homrai it is more manifest perhaps than in some 
other species, but it is still more developed in the Rhinoceros HornbilL 
It resembles the enamel-like shelly substance, observable at the hinge 
in many genera of bivalve Molhsca, rather than bone, and appear? to be 
a continuation and hardened folding of the internal lining of the bill, 
with which it comes off, or separates, on long maceration in water. On 
a caretui examination of a bill in this state, it will be found to be not 
confined to the edges of the bill, but also to be met with, in a greater 
or less degree, at the gape, and along the central ridges inside the mouth , 
both above and below. 

The last zoological article in the volume is also by Mr. Hodgsoj?, 
and entitled “ A description of the wild dog of the Himalaya.” The 
specific character and name are as follows : — 

“ Canis Primjsvus (mihi) the Buarmi of the Nipalese. Habitat, the whole 
of the sub-Himalayan ranges from the SuUej on the west to the Brahmaputra on 

“Specific Chakacteb. Wild dog, with six molars only in the lower jaw, double 
eoat. hauiw soled feet, large erect ears, and very bushy straight tail, of medial 
mgth^ deep rusty colour abovBy yellowish heloiv*" 
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Mr, Hodgson's object in this paper is to bring to scientific notice a 
new variety of dog, and to prove tliat variety to be, as be terms it, the 
Cants prm€ms„ Some of his characters, it will be seen in the above 
quotation, are generic instead of specific. And the circumstances of 
there being six molars in the lower jaw, and of the peculiarities of the 
iiriiie and eyes, and in short the whole difierences from the common 
clog pointed out by Mr. Hodgson, surely so far from proving that the 
Budmu is the Cams primoevus, the type of the canine race, go very 
much in favour of the theory which may be formed by - ' the querulous 
objector," who rejecting Mr. Hodgson's speculations may bei nclined 

to substitute his own ; creating, if he pleases, a new subdivision of 
the Bigiiigradesy characterised by one tubercular tooth behind the great 
carnivorous tooth of the lower jaw." 

But to enter fully into this subject would be to exceed the limits 
that can be allowed to this paper j and the more unnecessary, that after 
all it would still remain as uncertain as at present. But whatever may 
be the result of Mr. Hodgson’s speculations, he has certainly given in 
the a new animal to zoology. 

Something should be said upon the subject of the plates and the 
nomenclature. Of the former it may be remarked, that they are consi- 
derably better than the zoological ones of the last part (indeed they 
could not be worse, it may fairly be presumed), though they are much 
inferior to others in the present part. They are evidently fac-similes of 
the drawings made on the spot chiefly by native artists, and it would be 
hazardous to deviate from these even for the sake of pictorial improve- 
ment. It is matter of congratulation that Mr. Hodgson has not fol- 
lowed the system of nomenclature, to which it is to be feared too many 
men of real genius have lent their names, that of calling a production 
of nature after the surname of an IndividuaL It is a practice which 
must tend to the confusion of science ; and which becomes ridicul- 
ous by the ill assorted union of a barbarous cognomen with a classical 
termination. One great reform of Linnaeus was the substitution of a 
trivial name for a description, or titidus ; but it was intended that that 
name should be descriptive in itself, so that the mind might he guided 
by the ear. True it is that in some instances even Linnaeus forgot his 
own rules ; hut the errors of great men should be a beacon to their 
less talented fellows, rather than an example or an excuse. A com- 
pliment of this kind may display an amiable, a grateful, or an admiring 
disposition, when paid to our friends, or to public benefactors ; but, 
this is not a subject in which they should be exhibited, for science is 
surely diverted from its proper channels when made to administer 
merely to private friendship, or to public applause, 

2 I 



4-20: ' , : : . . Note on the ZoohgyrM^ , [Aito«* 

Mr. Hodgsgn' s pkn, without objections, though 

infinitely superior to that deprecated above. Native iiaiiies are often, 
applied to a large class of sometimes very different animals, and vary 
in every district : and a, name derived from the habitat is objectionable 
where that habitat extends through a wide range. The Parra Chincfi’-- 
sis, or Sinensis, for it has been called by both names indiscriminately 
has been found at Tamluk ; and the Buceros Gmgmius k a native of 
Midnapur.', 

By the above notice it will be seen that the zoological papers in 
this part are most creditable to Mr. Hobgson in every point of view; 
exhibiting as they do, his knowledge, research, and industry, in the 
most favourable light : and it is to be hoped that his example will be 
followed by the many men of talent which India can boast of, and who 
have time at their disposal. Among those who have already distin- 
guished themselves in this way, may be mentioned Messrs. Hodgson, 
Benson, Grant, liuTTON'% and several anonymous contributors of 
articles in the ‘‘Gleanings in Science,” and “Journal of the 
Asiatic Society.” We may fairly anticipate tliat their exertions will be 
redoubled by the example set before them by Mr. Hodgson ; nay, we 
may surely in these times, and under a government, the head of which 
is so justly celebrated for the anxiety he has ever evinced to promote 
the cause of science, indulge a hope that officers, duly qualified 
for the purpose of investigating the productions of nature, ^ will be sent 
upon missions, likely to afford facilities for the purpose, into remote or 
little frequented countries. Our expeditions, hitherto, have not been 
remarkable for the scientific talent they have displayed, though the 
countries of Java, Birma, Tibet, Siam, and Chira Punji, afford the 
most valuable fossil remains of a former, and the most curious specimens 
of the living world. x\n amusing instance of the English-Indian method 
of pursuing scientific inquiries, is to be met with in the expedition 
sent by Major Burney to collect fossils on the site of Dr. Crawfurd's 
collections ; in which the exertions of that gentleman, remarkable as 
he is for his zeal in the cause, were frustrated by the fact of his 
having nobody but an Apothecary at his disposal, who was so little con- 
versant with the subject, that though “ the ground wms every where 
strewed with fragments of petrified bones and trees, he unfortunately 
fell in with nothing worthy of notice.” He seems,” says the Edi- 
tor, “ to have looked for skeletons in a more perfect state, and to have 
imagined that such had been collected by Dr. Crawfurd, which is far 

* To this gentleman, tlie author of the present notice owes his thanks for some 
specinnens of a species of Valmta and eggs of Arnyullaria ; and his apologies for 
not having noticed them before. 
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from being tlie case.” It is really deplorable the manner in wliicli ■ 

natural history has been neglected in India : and justly has it been 
remarked that we know more of the animals of Africa than of Bengal, | 

a country that has been so long in our possession ! France created 
her magnificent work on Egypt and its productions during a warlike 
occupancy of a few months : England after a peaceable possession of 
India of many times the number of years, has not, under the patronage 
of her Government, done enough to fill a single volume, J. T. P. ’ 


V. — 2^ote on the eMraordinary Fall of the Barometer during the Gale of | 

the ^2lst May last, — By Jas. Prinsep, 4'C, | 

In the meteorological register for May I noticed the great fall in the 
Barometer which took place previous to and during the severe gale that 
did so much damage at the mouth of the river ffoogkiy : I have 
since been favored with an extract from the register of the barometer 
kept on board the li. C. Ship Duke of York, one of the numerous ' 

vessels wrecked or stranded along the Hijelee codLSt. This ship lay 
apparently in the line of greatest force of the gale, and the de- 
pression experienced in the barometer, confirmed as it is by the indi- 
cations of a sympiesometer also on board, give us a terrible proof of 
the intensity of the storm : the fall in Calcutta was three-quarters of 
an inch ; at Saugor it appears by the following note, for the authenti- 
city of which I can vouch, to have been upwards of two inches / 

“ My dear Sir, 

“ It is but now that I am able to forward you the particulars of the fall of the 
mercury during the late gale. They are as follow ; — 

inch. Ther, 


Tuesday, 21 St May, 1833, 8 A. m. The Barometer stood at, 29.09 80 

9 „ 28.67 80| 

10 „ 28.00 80 

II „ no mercury in sight in the tube*, 26.30 80 

11.30,, mercury re -appeared, 26* .,50 80 

Noon, 27.00 79| 

4 f. m 27.50 79 

8 „ 28.00 80 

Midnight, 28.60 80§ 

Wednesday, 22n(l. ... 4 a. m 28.20 81 

8 „ 28,.30 82 


Noon, 28.60 84 

The times of the changes are copied from tho.se set down almost immediately 
after the gale, of course from recollection. Some of the lower altitudes of the 
mercury, also, may be more or less incorrect, having been below the range of 
the index. : 

“ The oil in the sympiesometer retired completely into the bulb when the mer- 
cury in the barometer disappeared, and rose again a little before it. The mer- 
* We presume this must have been below 26.50 inches,-— En. 
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cury in the barometer did not, after Tuesday night, or rather Wednesday morr^ 
ing, act as it should have done, which was fotind to be owing to some water 
having got down upon the leather bag and loosened it from the wood, and so 
having permitted the escape of the mercury.’" W. T. B. 

The severity of this hurricane fell on Kedgeree and Saugor. It was 
not felt at Balasore. Should simultaneous observations have been made 
at Midmpur, or elsewhere within its inftuence, they will prove useful in 
tracing its course. 

I take this opportunity of recording the observations made du-» 
ring the storm of the 7th October, 1832, which were delayed at 
the time in expectation of receiving firrther information such as 
should enable me to map the progress of the storm, but in vain, as I 
was only favored with coincident observations at Gkadpur, which place 
may be esteemed quite out of the influence of the phenomenon, although 
a slight fall of 0.110 inch is perceptible in the register. The first 
column in the table below is derived from the log of the ship London, 
Captain \¥imiji,e, which, it may be remembered, of all the ships then 
running up the Bay, experienced the effects of the gale in the severest 
manner, being dismasted and nearly destroyed. This gale however 
fell far short of the recent hurricane. 

Kan ge of the Barometer during the Gale of the 7th October^ 1832. 


Date. Hour. 


8 A. M. 

Midnight, 

8 A. M. 

10 A. M. 
Noon, 

4 P. RI. 

6 P. RI. 

8 p. Rr. 

£> P. RI. 

10 P. RI. 

12 P. M. 

6' A. RI. 

Noon, 

6 A. RI. 


Onboard the Lon- 
don, Lat. 18^26* to 
‘20®23' Long. 86°3(K 
to 80® E. 

inches* 

29.70 
29.50 
29,40 


At Calcutta, 
reduced to 
32^ Farh. 
inches* 
29.76 


cloudy weather, 
squalls and rain, 
ditto, N.E. 29.55 

strong gales, E.N .E. 29.52 

28.90 increasing, 29.41 

28.80 fresli gales E. by N. 29.20 

28.60 a hurricane, 29.32 

27.80 tremendous hurricane, - — 

28.10 wind shifted to S,. 

W. and blew with 

28.20 increased violence, 29..54 

29.00 more moderate, 

29.30 moderating, S.W. 29.66 

29.50 strong gales, high sea, 29.73 

29.80 strong breezes, S. W. 29.75 


rainy, N.E. 
gale E. 
ditto, rain, E. 
increasing, E., 
shifted to S.W. 
maximum force, 
moderating, S. W, 
ditto, S. W. 


AtGhazipiirai 

inches. 

29.83 

29.75 
29.65 


ditto, S., W. 

strong wind, S.W. 
abated, N. W. 
cloudy, S. E. 


29.71 


At Bankura (by the Met. Register published in the last No.) the fall of the barometer was 
0.480 inches. 


Yl.~CImafe of Singapdr. 

The following abstract tables of the Thermametrical and Barome- 
trical range for six years at Singapdr were drawn up by Captain C. E. 
Davis from his own daily observations, and -were presented to the Asia- 
tic Society in the year 1827. The barometer is not corrected to the 
freezing point, neither are the hours selected capable of shewing the 
diurnal oscillations of the pressure ; but in all other respects the tables 
are very regular, and form a valuable addition to, our meteorological 
information. 



Thermometer. 



Climate of Shigapir* 
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Stars ohserved with the Moon at NdsiraM£ 


YlL^-^GuImlmimff Stars ohsermd'w^^^ at Ndsirahdd. Lieut. ^ 

Colonel TIxos. Oliver, &c. 


Date, 


Stars. 


No, ofi 
wires. 


Sidereal Time 
of Transit. 


Intervals ia 
sidereal time. 


February IGth, 1831, 


"'s 1 st border, 
a Ceti, 


H. M. S. 

0 58 52.0 
2 53 26.4 


H. M. S, 

+1 54,„34,4 . 


j ~0 48 3L3 

Uo 49 15J 

0 65 54.5 

1 00 25.3 


— 1 48 34.8 
0 10 47.7 
0 04 oy.o 


16 19 04.7 

17 36 58.9 


j—l 17 54.2 


November 12th,. . . . 

3) *s 1st border, 

5 

21 15 55.0 

21 22 40.8 

21 33 52.4 

21 37 43.7 



S Aqiiarii, 

5 



No. 2575,^ 

5 

“fO Uo 45.8 

0 17 57.4 

' ft 91 4Q ■>7 


2586; 

5 




1 w 41 4o./ 

November 13th,.. 

j8 Aquarii, .... 

5 

21 22 41.1 

22 04 25.6 

22 07 32.9 


i 

No. 2643,'.... 

5 

U 44 01,0 

0 03 07.3 


3) ’s 1st border, ...... 

5 





February 8th, 1832, 

a Arietis, 

5 

1 67 42.4 

2 22 26.4 

2 35 51.9 

4 26 17.6 

—0 24 44 . 0 "’ 

D *s 1st border, ...... 

5 


No. 293, ; 

3 

+0 13 25.5 

2 03 51,2 


a Tauri, 

5 




February 10th, .... 

a Arietis, .... , . , , . , 

5 

1 57 42.2 

3 18 03.7 

3 24 29.9 

3 30 44,8 

4 16 03.5 

4 19 04.4 

4 26 17.1 

—2 18 21.3 

0 57 59.8 

0 51 33.6 

0 45 18 7 

No. 375,'. 

5 


383',.. 

5 


392; 

5 


3 ) *s 1 st border, ...... 

5 


No. 571, 

5 

+0 03 00*9 

0 10 13'6 


a Tauri, 

5 




March 9 th, 

D *S 1st border. 

i 5 

4 57 29,9 

5 16 07.3 



7 Orionis, 

5 

+0 18 37.4 




March 10 th, 

a Tauri, . - " 

5 


—1 33 06.0 

0 35 57.0 

0 27 05.5 

0 13 17.S 


6 Orionis, , ...... 

5 

5 

4 ZO i/,0 

5 23 25.3 



5 

*> Oa 10 , o> 

^ A a 04 K 


3 ) "s 1 st limb, 

5 

0 ■ao Uir.i) 
c; s;q 00 0 


No. 768, 

5 

A9 fiA ti 

-f 0 02 42.2 




u UjS ua.o 

March 12 th, .. .... 

a Tauri, . . .. .. . 

5 

4 26 17.0 

fi 1 /; n? 1 

-3 39 23.1 

2 49 33 0 

2 19 35.4 

ft Qft *JIQ 0 


y Orionis. .......... 

5 



5 

»> 10 U/.l j 
^ Aft *7 I 


8 Geminorum j 

5 r 

7 35 01.9 

8 05 40.1 


3 > 's 1st border, j 

5 1 

U 30 oo,A 


5 46 03.8 

6 34 33.1 

7 23 4.9.0 
7 30 27.6 
7 34 58.4 


5 46 01.8 
7 23 48.9 
7 30 27.6 
7 34 36.6 


September 14th. . , 


March 21st, 1831,. 


March 22rid, 


a Orionis, 

3 ) *s 1 st border, 
a Geminorum, . 
a Canis min. . . . 
ij 8 Geminorum, . 


a Orionis, ..... 
a Geminorum,, . 
a Canis min. . . . . 
3 ) ’s 1 st border, . 


a Scorpii, .... 
}) ’s 1 st border, 



April Stli, « . a Gemiiiorom, . 

a Canis min, . , , 
j3 Geminorum, 

}) 1st border, 
No. 989, 


May 7tb, }) ^s 1st border. 

No. 1197, .... 
a Leonis, .... , 


May:' 9tb, . . «... • a Hydrae, . . , . 

a Leonis,. . . 
No. 1338, .... 
}) ’s 1st border, 

No. 13()9, .... 

1 _ 


9 19 20.0 — 2 01 10.5 

9 59 25.6 1 21 04.9 

11 15 11.0 0 05 19.5 

11 20 30,5 

11 36 38.7 4* 0 16 08.2 


dune 6tb, . 


^ Leonis, .... , 
}) 's 1st border, 
a Virginis, . . .. 


11 40 29.3 — 0 16 49.2 

11 57 18,5 

13 16 22.1 4- 1 19 03.6 


I dime 7th, |no. 1465, 

j 2) 's 1st border, 


October 1st, 3) *s 1st border, 

0 Aquarii, , 


4 26 20.4 2 03 57.8 

6 16 10.3 1 14 07.9 

6 19 03.0 0 II 15.2 

6 30 18.2 

7 23 66.6 4- 0 53 38.4 


5 35 43.5 — 0 52 50.4 

5 27 39.3 0 40 54.6 

6 04 47.1 0 03 46.8 

6 08 33.9 

6 28 03.3 4- 0 19 29.4 

6 33 39.1 0 25 05.2 

6 54 12.0 0 45 38.1 

7 23 56.1 1 15 22.2 

7 35 05.2 1 26 31.3 


Date* 


Stars. 


H. 

M. 

•S, 


H. 

M. 

s. 

7 

23 

52.2 

— 

0 

22 

28.4. 

-7 

30 

30.2 


0 

15 

50.4 

7 

35 

01.6 


0 

11 

19.0 

7 

46 

20.6 





;• 

56 

20.7 

+ 

0 

10 

OO.l 

9 

29 

32.9 





9 

51 

20.2 

+ 

0 

21 

47.3 

9 

59 

25.5 


0 

29 

52.6 


Stars Observed with the Moon at Ndsiribad^ 


43S 


No. of Sidereal time of Interrals in 
Wires, Transit. Sidereal time. 


March 28th, 


0 Tauri, * * 

No. 684, 

775, 

3) *s Ist border, . . . 

No. S20, 

831, 

872, 

a Geminorum, .... 
/3 


March 30th, 


November 1st, . , . . |j3 Aquarii, .... 

3) ’s 1st border, 
7 Capricornis, 
a Aquarii, .. .. 
a Piscis aust, , . 


March 1st 1833,. . 


a Tauri, 

7 Orionis, .... 

No. 804, 

> ’s 1st border, 
a Geminorum, 


November 29th,.. 


21 22 44.4 

21 56 44.8 

22 48 22.8 


7 23 56,0 — 0 50 23.6 

7 35 05.1 0 39 14.5 

7 45. 54.8. 0 28 24.8 

8 14 19.6 

8 39 07.0 4- 0 15 47.4 


0 Aquarii, .... 
3) "s 1st border, 
a Piscis aust, , . 


21 22 44 1 — 0 04 37.1 

91 97 91 9 

21 30 47.7 4- 0 03 26.5 

21 57 10.9 0 29 49.7 

22 48 23.4 1 21 02.o 


a Geminorum, . . .... 

i8 

No. 967, 

3) "s 1st border, ... 
No. 1048, 
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Ckmical Analyses. 



K. B. The numbers in the column beaded “ Stars*’ refer to the Catalogue of the 
London Astronomical Society. 

Any of your readers who may have bad observations of Moon Culminating 
Stars corresponding with any of the abov^e, will confer a favor on me by publish- 
ing them in your valuable Journal. 


VIII . — Chemical Analyses. By Jas. Prinsep, Sec.^ ^c. 

1. ThreB specimens of soil from sugm'-cane fields. 

The first was from avilla-ge called MofAj'oii the ten miles north 

of the bank of the Ganges at Baxar. The other two were from soils 
on the south hank of the Ganges near the same -place. Nos. I & 2 are 
represented as requiring irrigation* and No. 3, as sufficiently retentive 
of moisture to render it unnecessary. There is a substratum of hankar 
^ This evening I had no observations of well known Stars to determine tbe er- 
ror of tbe Chronometer and Instrument ; but the Intervals may, I think, he de- 
pended on. 


Date. 

Stars. 

No. of 
Wires. 

Sidereal time of 
Transit. 

Intervals m 
Sidereal time. 




H. M. S. 

H. M. So 


a Canis min. .... .... 

5 

7 30 33.4 

— 1 46 31.9 


jS Geminorum, ...... 

5 

7 35 05.2 

1 42 00.1 


No. 1130, 

5 

9 09 39.6 

0 07 25.7 


j) *s 1st border, ...... 

5 

9 17 05.3 



a Leonis, 

5 

9 .39 29.1 

+ 0 42 23.8 


No. 1222, 

5 

10 07 43.2 

0 50 37.9 


No. 1232, 

5 

10 12S1.6 

0 55 46.3 

April 27th, . . . ... 

No. 1097, * . 

5 


— 0 07 32.5 


D ’s 1st border, ...... 

■ 5 ■ 

* 



No, 1122, 

5 


+ 0 09 ^07.2 


1130, .... ...... 

5 


0 12 46.3 

April 28th, .... .... 

No. 1171, .... 

5 

7 32 14.3 

— '■■.2'24''50.7 


1175, .... ...... 

5 

9 36* 21.9 

0 20 43.1 


1193 ; i 

5 

9 49 14.4 

0 07 50.6 


3) ’s 1st border, ...... 

5 

9 57 05.0 



a Leonis, 

5 

9 59 28,8 

! *f 0 02 23.8 


No. 1254, 

5 

10 24 01.2 

0 26 56.2 


1284, 

5 

1,0 40 29.1 

I 'O' 43 24.1 

April 2Jltli, ........ 

' et Leonis,. ........... 

5 

9 59 28.6 

— 0 55 40,2 


iNo. 1234 

5 

10 24 Oi.2 

0 31 07.6 


1303, 

5 

10 52 {)5.6 

0 03 03.2 


3) ’s 1st border, 

5 

10 55 08.8 



No. 1328, 

5 

11 08 42.1 

+ 0 13 33,3 


1334, 

...5 

11 12 31.7 

0 17 22.9 


1338,., 

5 

11 15 13.2 

0 20 04.4 

April 30th, ........ 

a. Leonis, .... . - .... 

5 

9 59 28.8 1 

— 1 51 50.1 


No. 1371, 

5 

11 37 37.3 

0 14 01.6 


i8 Leonis, 

5 

i 11 40 32.9 

0 10 46.0 


D ’s 1st border, .... .. 

5 

1 31 51 18.9 



No. 1415, .... 

i-' 5 

' 12 11 22.5 

•f 0 20 03.6 


1833.] Chemical Analyses, 435 

tliroTiglioiit tlie wliole of tliat part of tlie country, and to some mixture 
of this earth with the surface soil the fertility of the latter is ascribed ; 
the cane produced is of small size, but it yields a pretty rich juice : by 
the native process each maund of juice affords six seer of gm\ 

100 parts of each sort treated simultaneously gave the following 
results;:' 



No. l.No. 2. 

No. 3. 

Hygrometric moisture, on drying at 212® 2.5 

2.1 

3.6 

Carbonaceous and vegetable matter, 

on calcination, . , . , . . 1 8 

2.1 

4.0 

Carb. lime from digestion in nitric 
acid and precipitation by carb. pot. 

(No.3 alone effervesced,) 1.6 

0,6 

3.9 

Alkaline salt dissolved, .......... 


1.1 

0.3 

Siiex and alumina^ 


■:24.1 

88.2 


100.0 

100.0 

100.0 


The earths were not further examined, but the two first consisted 
chiefly of sand, whereas the third was somewhat argillaceous. All 
three were of a soft fine-grained alluvium without pebbles ; the analysis 
confirms the qualities ascribed to each of the specimens. 

2, Blaty mchradte from the hills south of Fatehpur in the Moshang^l&d dis^ 
trictf Nerhudda ; transmitted to Government hy Captain J. B, Ouseley, 

A heavy dull slaty coal, splitting into laminae marked with ferrugi- 
nous oxide ; colour brownish grey, inclining, where rubbed, to the lustre 
of graphite ; streak brown ; specific gravity 1.880. 

Exposed to a red heat, burns without flame, and leaves a very 
copious red ochreous ash. It is of a poorer description than most of the 
Indian coals, although evidently connected with the same deposit as the 
Towa or Burhandld coal, included in the table published in the 
Gleanings, vol. hi. p. 283, and described further in page 293 which 
left only 15 per cent, of ash. Richer coal doubtless accompanies these 
upper shales. Captain Ouselby has traced the deposit farther south to 
Tnmdnt near Bhawergarh, but no specimens have yet been furnished from 
the latter place. The composition of the Nerbudda coal is as follows s 


Water, separated on sand-heat, . . . ♦ , * 3,5 

Volatile matter, not mflammable,., 10.5 

Fixed charcoal, 22.0 

Fed earthy residue, * , , » 64,0 


100.0 

3. Beat of the Calcutta Allminm^ dug up from Mfeet below the surface^ i?# 


tJie Chitplir Ltock-gates, 

Composition— Volatile matter, principally aqueous,. , 62.0 
Fixed carbonaceous matter,, * . . • , * , . . , , 16,7 

Red ash, 21.3 


2 K 2 
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4 * Mell of Si* John* s Cathe^rali Calcutta* 

Tlie great bell of this charcb, whose jarring and discordant sound 
has more than a million times reminded the neighbourhood of its crack- 
ed condition, has at last been removed, and a new bell is about to be 
founded to supply its place, under the superior skill of an eminent Engi- 
neer officer. The metal of which the old bell was composed turns out to 
be of a very brittle nature, and it is not surprising that it should have 
cracked (as recorded) under the effects of a zor -septan injunction from 
the delighted minister to the sexton, when it was first set up : it has 
a specific gravity of 8.887, and consists, in a hundred parts, of-— 
67.0 

8.0 

. ■ ■ ' 100.0 : 

5. Ancient Copper Spear-tieads, from Agra. 

An article in one of the English journals of science, some months 
ago, having mentioned, that on analysing ancient weapons of copper, 
found in Germany, the metal was found to be hardened with tin* ; 

I was induced to examine some of the ancient spear-heads, which 
are frequently dug up ia the neighbourhood of Htdwa, and are refer- 
red by the natives to the period of the MakdbMrat war. Some of 
these presented by Mr. Ckacropt to the Benares Lit. Soc. are describ- 
ed in the Oriental Magazine, for December, 1826. 

Three of them were examined : the exterior colour of all was that of 
uumixed copper. 

No. 1 . An arrow head, (so called) brolce with a purple gi-anular frae- 
ture: spec. grav. 8.459 at 85®. 

No. 2. A similar weapon, broke with less facility, and had a better 
grain : spec. grav. 8.801. 

No. 3. A spear-head, or kind of sword-blade, true copper colour and 
texture; tough: spec. grav. 8.835. 

Very slight traces of tin were discovered on solution in nitric acid, 
but not ponderable, and rather proceeding from slight impurity of the 
metal worked up than from intended mixture— no traces of silver or 
lead were found. The difference of specific gravity was perhaps due to 
the brittle texture of the first specimen, and to the sword-blade 
having been fashioned under the hammer. 

6 . New Patent Sheathing Metal for Ships* 

A patent has lately been taken out in England, for a cheap marim 
or metallic sheathing, stated to be compounded of lead, antimony, 
and mercury, which seems to have succeeded in the only object which 
* Bbakde’s Journ. xx, p. 296, 


1833.] Ckmnkal Jnalym* 43 f 

ever could liave been aimed at by its inventor ; that of gulling those who 
were foolish enough to put their trust in it. The following facts give 
authentic testimony of the worthlessness of the invention : — 

“‘The Renown, a new ship built at Port Glasgow, her first voyage to India, was 
sheathed witii this metal ; she had scarcely been at sea a month before the sheath- 
ing showed u rough and unclean appearance like a piece of wood which had 
been long, in the water, but without the grass to it, and this kept going on worse 
f and worse : and it was observed from the bowsprit, when the vessel pitched, that 

in many places it hung from the bottom like pieces of rags ; in some places large 
pieces were entirely gone, and what remained shewed every symptom as if it 
j would soon follow, which it did : on examination of the pieces which came off, 

1 they appeared spotted, as if oxidizing fast into small holes ; by the time the ship 

; arrived here many hundred sheets were gone from the bottom, and what was 

left as far as could be seen was very unclean/’ 

The metal in fact is nothing but a soft pewter, consisting of 95 parts 

1 of lead, and five of tin mixed with some antimony. Its specific gravity 

of 11.130 corroborates this analysis. No trace of mercury could he dis- 
cover*ed by heating it in a retort to a temperature at wdiich this metal 
f would have risen in distillation. 

I The invention may have been suggested by an American patent taken 

out in London in 1831 for a sheathing metal of zinc and copper, com- 
J bined in the proportions of 95 zinc to 5 copper. This compound, 

I although superior to the pewter on account of its stiffness, would 

probably be liable to corrosion much more rapidly than copper ; the 
inventor however states that the addition of a small portion of copper 
greatly diminishes this liability, and adapts it well for the sheathing 
of ships and other purposes. 

Zinc by itself corrodes very rapidly in a damp climate. A remark- 
able instance of this was witnessed not long since, in removing some 
f slabs of spelter which had been stored on the fioor of a godown belong- 

I ing to Messrs, Cockerell and Co. The lowermost slab was converted 

I into a solid white substance throughout, apparently crystalline in its 

structure; specific gravity 3.0. On heating in a test tube per se it 
disengaged much water and became yellow ; it dissolved with moderate 
effervescence in nitric acid. It w’-as therefore a hydrated carbonate of 
zinc, or perhaps rather a mixture of hydrated oxide and carbonate, 
agreeing closely with the mineral from Bley berg in Saxony, described 
by Smithson"^' as ht/drous carbonate, a sub-species of calamine, which 
he states to be a stalactitic formation. This is a remarkable instahce 
of the formation of a natural insoluble mineral by artificial, though 
unintentional, means. 

Thomsok’s Chemistry,- iv. p. 483. ■ 
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Miscellaneous^ 



7, Argentiferous Galena^ from the Bor Kliamii country, on the s 
Iratvddi rwer, 

A small specimen of this ore, received from Mr. Bruce of 
Asam, was found to contain one-6fth per cent, of sih’^er 
expeliing the sulphur the lead would contain one-fourth per < 
would hardly pay the expence of extraction, but the specimi 
small to give a fair average. The ore is however very valual 
lead alone, yielding from 60 to 70 per cent, of that metal 
At Brahmakund, in Asam, from Mr. Bruce’s specimens, occ 
fine white porcelain clay, which mightbe turned to use v 
any demand for fine pottery in India, and were the local 
more accessible. 


X uu ccuuu oi Uie vioranou xvas from north-east to south-west : there were three 
principal shocks; the first about half past six p. m. the second at half past eleven* 
and the third or most severe shock, at about five minutes to twelve (Calcutta time\ 
in the places where it was most felt slight and continued vibrations seem to hav« 
been experienced for the whole of the day following. As the time of the second 
vibration was accurately noted in Calcutta by the stopping of an astronomical clock 

we may assume It as the best point of comparison with the times noted at othei- 

dissed difference of longitude, a few of them may be thus- 

Observed Diff. Long. Cal. Time. 

h, m. 

Katmandii, Nipal, second shock, 10 45 -f- 12 lo w . 

Rungpur, ditto 11 so I o , fo ; loud noise. 

Moughyr ditto,.. 11 27 4. ^ J^ouses injured, do. 

Anah, ditto. 11 H jl h ” ^'i^^cked, noise heard,, 

Under Rotas hills, ditto, II lo T on “ !! ?? wails injured, do. 

Oorakhpdr, ditto, no/) T “ 30 

Allahabad (vague), ditto, 11 X 9 h *“ walls cracked, &c. 

Bankiira, ditto, II 30 X a ^3 ? Jiollo%v sound from river. 

Calcutta, ditto,.... ^ «» H 34 none such since 1814 , 

i|SHf=?„=:=s 

were visi eVIyT^vei shSk o?“are!rS'*°t neighbouring bills 




t 

i: 

I 

i: 





set in motion, not sliaking but waving to and fro from tlieir verj? roots. No 
djniiage was done to life or property. At I- to eleven we had a similar shock in 
severity and duration, and at eleven a most tremendous one. It commenced gra- 
dually, and increased until the houses, trees, and every thing on the face of the 
grormd seemed shaken from their foundations. The earth heaved most fearfully,, 
ami when the shock w^as at its worst we heard the clashing of falling tiles and 
bricks in every direction ; and to add to the impressiveness of the scene, a general 
shout rose from the people in all directions. The murmur of human prayers was; 
carried audibly from the city to our grounds (a mile), and nothing could be more 
imposing and vast than the scene. In a dead calm the noise of a hundred cannon burst 
forth : full grown trees bended in all directions, and houses reeled about like drunkers 
men. In our grounds no lives were lost, but in Katmandu 19 persons were buri- 
ed under the ruins of their own houses, and in the towns of Bhatgaon and Patan,, 
many more. This great shock continued for nearly a minute, and during the follow- 
ing hour thei’e were six distinct and strong shocks, the ground in the intervals be- 
ing scarcely if at all steady ; and from this time till yesterday morning there were up- 
wards of 20 distinct and sharp shocks. The loss of property has been very great, 12i> 
houses fell in Katmandu during the night of the 26th, and nearly as many more have 
been levelled with the ground. Up to this time, in consequence of the torrents of 
rain that have come down, tinishing the work of destruction commenced by the 
earthquakes, the city and towns have been ev^acuated, men, children and wo- 
men of the purdahs, rich and poor, have been and still are on the plains about 
the towns. Innumerable temples have been destroyed, and the ?»m/ gods of them 
have been crushed to atoms, A fine and large brick temple (100 loet high), built 
in imitation of the great one at Jaganath, came clown by the run early yesterday 
morning, and two fine pillars built by Bhim Sen were demolished by the great 
shock. All yesterday and last night we had occasional small shakes, and we are 
still in a state of suspense regarding the finale. In 1829, daily shocks continued 
to occur for 40 days, hut none of them equal to the great one we had on the 26th/^ 

A subsequent note from the same gentleman, dated the 30th instant, gives further 
particulars of this disastrous event : — 

“ We still continue to be revisited by occasional shocks of earthquake, all less 
violent than the great one of the 26th, but sujSicienfly alarming. This morning, 
%vhen at breakfast, we had rather a sharp one ; they all seem to come from tlie 
same direction ; that is from the east and north-east. The places east of Kat- 
mandu have suffered most : Bhatgaon, a large town, has been almost entirely 
destroyed ; upwards of 1000 houses have been levelled with the ground, and few 
have escaped serious injury. 300 souls have perished in this town (Bhatgaon) 
alone, and the total number of lives lost throughout the valle 5 ^, as yet ascertained, 
is estimated at 500. The unfortunate people in many instances are in sore dis- 
tress 5 their stores of grain being buried beneath the ruins of their late dwellings, 
and without money to purchase other food. The grain shops, as well as 
all others, are shut, and the people dare not return to their houses, but remain 
without sleep or shelter in the open air, under torrents of rain. The house of 
Mataba-K Sing, (a goodly modern, mansion) is quite destroyed, and the large 
garden houses of Brim Sen, and his brother, Rau Bin, are rendered, for the 
present, untenable. Scarce a large house in Katmandd.has escaped serious injury. 
The fort at Chlropani, on the road to this from the plains, is much injured, and 
almost all the Government buildings have sustained great injury.** 


A, C. 
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I. — An Inquiry into the Lmvs governing the tivo great powers, Attraction 
and Repulsion, as operating on the Aggregation and Combination of 
Atoms. By Julius Jeffreys, Esq. 

THOireH the causes of the three states of matter, as they are called, 
that is to say, the solid, the liquid, and the aeriform, together with 
those causes by which the union of the different kinds of matter in 
coin.pound bodies is effected, and those also by which bodies are ex- 
panded, contracted, or preserved of the same magnitude are subjects of 
great curiosity and importance, yet they belong to a branch of Che- 
mistry which is at present in an unadvanced and imperfect state. 
Those justly celebrated philosophers who have done honor to our age 
by their discoveries in other branches have not yet carried their ex- 
amination so far into this part as to arrive at any settled opinions 
concerning it, and not unfrequently in the same author doctrines have 
been advanced which are irreconcilable with each other. 

The branch of natural philosophy to which the present inquiry 
is devoted having continued, with little advance, since it was written, 
in the year 1822, the doctrines I have endeavoured to establish, and 
the body of arguments by which they are supported, maintain still 
whatever of novelty or importance they may have possessed. As, 
however, in so considerable a period, a few of the arguments may 
have been brought forward by others, though not perhaps similarly 
applied, I have thought it proper to mark by including brackets, thus 
[], such parts as have undergone any alteration upon a revision. 
The body of the work remains verbatim as when first written. 

Whether by directing my attention to this part of Chemistry I have 
been enabled to suggest any such modes of reasoning-asmaybe applied 

2 L 
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to the advantage of the science, it would be presumption in me to pro- 
nounce an opinion. The question must depend upon the strength of 
the arguments which I use, and which I now submit to the judgment 
of the philosophic public. 

Part I. — Of Attraction. 

Attraction is usually divided into two kinds. 

The first of them Gravitation, or that by which bodies have a ten- 
dency to approach each other, and on which the sciences of Mechanics 
and Physical Astronomy depend. The second Contiguous Attrac- 
tion, or Attraction of Atoms, by which the atoms of bodies are kept 
in connection with each other, and which alone it is my province at 
this time to consider. 

Contiguous Attraction, by a division subordinate to the former, is 
usually considered as comprehending two species, Attraction of Aggre- 
gation, or the attraction existing between homogeneous atoms, and 
Chemical Attraction, or that which is between heterogeneous atoms. 

This distinction has arisen from a supposition, that similar particles 
exert an attraction towards each other which obeys laws difierent 
from those of the attraction between dissimilar particles. That such 
is an unnecessary distinction might be inferred, were there no other, 
from this consideration, that when one solid combines with another to 
form a compound solid, it is not possible to make a distinction between 
the attraction uniting its compound particles and the affinity by which 
the constituents are united. Thus in sulphuret of iron the cohesion 
of the iron and the sulphur is overcome by their mutual attraction 
which forms them into compound particles, and these again cohere in 
a new solid differing entirely from either of the former. The attrac- 
tion which keeps the particles of the sulphuret in a state of aggrega- 
tion cannot be distinguished from that which brought their elements 
together ; for it favors the union of the elements, and aids in prevent- 
ing their separation. 

With reference to this and other differing opinions relative to 
contiguous attraction, I propose to begin this Essay by a somewhat 
minute examination of it under the following heads. 1st. By inquiring 
into the distance at which it operates ; whether it is confined to near 
particles only, or extends to more remote ones. 2ndly. By inquiring 
how fnr the attraction of atoms is general ; that is, whether all atoms 
in nature attract, and are attracted by all, or whether attraction be- 
tween atoms (chemical and cohesive) is confined to a limited number. 
Srdiy, By inquiring into the effect of mass on contiguous attraction i 
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that is, how far the attraction between atoms (chemical and cohe- 
sive) is increased towards any given atom by the mass. 

4thly. In what ratio of the distance the force of attraction of atoms 
varies; which will lead me to confirm by arguments the opinion that 
gravitation and contiguous attraction are the same property of mat* 
ter, differing only in the circumstances under which it is presented to 
out' observation. ■■ 

Isf. Of the distance at which attraction of atoms operates. 

From the effects of cohesive attraction being in most cases evident 
only at very small distances, and from the particles of bodies in the 
aerial state actually appearing to repel each other, it has been gene- 
rally inferred that this force is exerted only at very limited distances ; 
and hence its name, contiguous attraction. 

Although the effects of cohesive attraction may be apparent only 

I at very small distances, yet it is scarcely correct to infer that this force 

is exerted only at such distances until due attention has been paid to 
the causes, which, by affecting the phenomena, may create deception 
upon the mind. These appear to me of two kinds*-— the minuteness 
of attracting atoms, and all causes which operate against the attrac- 
I tion of atoms. 

I On the magnitude of atoms must in a great measm*e depend the 

• greatest distance at which the force of their attraction is sufficiently 


powerful to be apparent. 

If it be admitted that the force of this attraction decreases in as 
great a ratio of the distance as that of gravitation, then, since atoms are 
so small as not to be perceptible to our senses, it will follow that how- 
ever strong their attraction may be when almost contiguous to each 
other, it will not be apparent at any mensurable distance, though in 
fact, it may be exerted in some degree at unlimited distances ; for if 
two attracting particles of matter were sufficiently increased in magni- 
tude without altering at all the laws of their attraction* this force 
might be evident at any distance however great, unless it be supposed 
(which would indeed be very unphilosophical) that attraction ceases at 
some certain distance suddenly and abruptly. 

The other causes which may create deception as to the distance at 
■which this attraction is exerted, are all powers which oppose its force. 
From the attraction of particles being constantly opposed by the 
powerful agency of heat, its force in liquids is scarcely apparent, though 
in fact it may be very powerful, for it is only the excess of the attrac- 
tion over the repulsion that can be measured. 

2 ju 2 
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The two following are proofs of attraction in liquids, and also that 
it is very considerable*. 

Sir Humphrey Davy remarks very justly, Cohesion is usually said 
to act only at the surface of bodies, or by their immediate contact, but 
this does not seem to be the case. It certainly acts with much great-* 
er energy at small distances ; but the spherical form of minute portions 
of fluid matter can only be produced by the attraction of all the parts 
of which they are composed for each other ; and most of these attrac- 
tions must be exerted at sensible distances.*' To this remark, I 
may be allowed to add, that the attraction between the particles of a 
liquid, must, moreover, be a very powerful force; for it is not only 
able to resist the force of repulsion, but also to gather the particles 
into drops against their tendency to gravitate. 

Another proof of the force of attraction in liquids, appears to me 
afforded in the fact, that the expansion of liquids increases in a great- 
er ratio than the temperature, or that liquids expand more from equal 
additions of heat at high than at low temperatures. If the pressure 
of the atmosphere were the only force opposing their expansion, li- 
quids would expand less as the temperature increased ; for, as a liquid 
expands, since it presents a greater surfacef either to the air. or to- 
the vessel containing it, it is pressed on with increasing force. But 
if the force opposing the expansion increases with the temperature, it 
is plain that equal additions of heat would produce less and less 
effect. 

If these equal increments of temperature in liquids be considered to 
indicate equal additions of heat, as is the general opinion, the only 
means by which the increased ratio of expansion can be accounted 
for, it appears to me, must be sought for in a powerful attraction 
exerted between the particles of a fluid, by the decrease of which at- 
traction, as the particles separate from each other, more effect is pro- 
duced towards enabling heat to expand the fluid, than the increase of 
atmospheric pressure produces in opposing the expansion; so that the 
sqm of the powers expansion is a decreasing force, and hence 

the expansion itself will have an increasing ratio. 

The nature and physical properties of gases, have especially induced 
most philosophers to consider the attraction of atoms as only acting 
* Elements of Chemical Philosophy, p. 68. 

■f* This is of conise the same effect; for though a liquid expanding in a jar may 
not have the surface exposed to the air increased, yet it displaces more and more 
air, and is re-acted on by the .vessel, with precisely the same force, as if it were, 
compressed on all sides by the atmosphere. 
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when atoms are very near to each other. From the great elasticity of 
gases, their atoms are treated of as beyond the sphere of mu taal at- 
traction, and some philosophers'^' have accomnted for the expansion be- 
ing equable for each equal addition of temperature, and for the ratio 
of expansion being the same in ail gases, by the supposition of no at- 
traction existing their particles, and as proofs of the non-exis- 

tence of any such attraction. How far this reasoning is correct let us 
presently .examine, , 

The elasticity of a gas is certainly no proof of the absence of any 
attraction between its atoms. It serves only to show that the whole 
repulsion is very powerful and superior to any attraction that may exist 
between its atoms. Since the attraction between the particles of a 
gas is inferior to the repulsive power, it cannot be apparent, though it 
may yet certainly exist. 

The gas will possess elasticity, and will expand unless subjected to 
a compressing force, such as the atraospbere. 

Again, the equable expansion of a gas from each equal rise of tem- 
perature, is not any proof of the absence of attraction between its 
atoms on the ground usually taken, that if there were any attraction 
present, it ought, by decreasing as the atoms separated, and conse- 
quently offering less and less resistance, to allow of an increasing ex- 
pansive effect from each equal addition of temperature. For it will 
presently be seen, that equal increments of temperature in gases by no 
means indicate equal quantities of heat, and therefore not equal addi- 
tions of repulsive power. Neither does the atmospheric pressure offer 
constantly equal resistance to the expansion of a gas ; since as a gas 
expands this force tending to compress its atoms must increase, for as 
the particles of a gas recede from each other, each is subjected to and 

I inilll support the pressure of a greater number of 

j| those of the atmosphere. Thus in the annexed figure 

ja. B the line A B may be supposed to mark the contact of 

the atmosphere, and a volume of subjacent gas. Here, each ptirticle 
of gas with its elastic mediumf, denoted by the dots A B, is subjected 
to the pressure of a column whose base is one particle of air. 

expanded by heat until the distance of 
1 il 1 1 the particles from each other is double. It is now clear, 
that each particle with its elastic medium (now greatly 

. * Murray, rol. i. p. 248, System of Cliemistiy. Berthollet, Cliem. Statics. 
Lambert, voi. i. p. 116, 117, and 143. 

t Tlie seat of the repulsive force, according to most authors j as will be pre- 
sently considered. 
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enlarged) has to support a column of air, the base of which is four 
particles, two being shown in the side view. Hence the atmospheric 
force tending to compress any two gaseous particles must increase as 
they recede from each other ; and even very considerably, for aerial 
fluids expand much from small increments of temperature*. 

The experiments of Mr. Damon, De Luc. and others, made chiefly 
between the freezing and boiling points of water, lead to the conclusion 
that gases expand (of their bulk at 32°) with each accession of 
temperature of one degree (Farh.) in a simple arithmetical progression ; 
and it appears assumed that this is the law of their expansion by heat! 
Hence air at 32° by an advance of 480 degrees, i. e. to 512°, would 
have its bulk doubled. Let us suppose two cubical pints of air to be 
taken; and let one of them be expanded to double its bulk, i. e. to a 
quart. Since the distance of the atoms increases as the cube root of 
the bulk ; the bulk of one of these portions of air having become 2 to 
the other as 1 ; the distance of the atoms will have increased in'the 
former in the ratio of the cube root of 2 to the cube root of 1 i e • 

1 .26 to 1 nearly ; and since the number of atoms under a given surfaw 
of the gas expanded to a quart will be 100, while there are 158 under 
the same surface in the pint, and the pressure being constant on a 
given surface. 100 atoms of the former will have to support as much 
as 158 of the latter. Let the pressure be called 158. It is plain each 
particle of the quart will be pressed on by a force 1.58, while each of 
the pint will have to bear only a pressure of 1. 

Again, since, as was shown by Newton, the mutual elasticity of 
the particles of air (and the same is assumed with regard to all rasesl 
vanes inversely as their distance, i. e. decreases in the direct proportion 
of &eir separation; and since the pressure increases as the square of 
their distance; the total absolute force expanding a gas must be in, 

* The reader will not, it is hoped, think that the following error is here com 
mitted of supposing that by increasing the surface of a yplume of gas the comprS 
Sion of Its parts is increased; as for instance, that t^hompressL of theTm 
of asphericd pint of gas (in which form the surface is the Lt possible) woi^d 
be increased by moulding the volume into any other form as tbw , 

der, where the surface would be greatly increased. So long as the number ofp^I 
tides m a given volume is constant, the Dressnri^ «nrT i • 
wiU of course not vaiy, whatever may be the extent of 

mosphere or to any vessel it is contained in Rnt J ®^POse<l to the at- 

b a given bulk, ceases to he constant ol. t! ef a2n "l 
particle, of necessity must increase, whether it bfr, / - ^ 

to the air, or inside of the vessel, o T cttrlll. ' “ 

other particles and from the 
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creased in the direct ratio of the increase of the balk*— Thus one cu- 
bic inch of air will need the absolute elastic power of each particle to 
be increased eight times, in order to expand it to 8 inches. The bulk 
having been increased eight-fold, the distance of the particles will be 
doubled (i. e. as the cube root of the bulk) ; on doubling their distance 
their elastic force is halved, i. e. from 8 it has become 4, and at the 
same time the pressure is increased as the square of their distance 2, 
and is therefore 4, Here then the elasticity and pressure balance each 
other, and the particles will be stationary* Hence the power endow- 
ing the particles with mutual elasticity must have been increased in the 
same ratio as the increase of the bulk. If these 480 degrees of tem- 
perature can double the bulk of a given volume of gas, they must 
double the whole absolute quantity of heat in the gas. The specific 
heat of the gas at 512° will be double that of the pint at 32'^ in the 
experiment. Now this is a point which probably no one acquainted 
with all that is known regarding caloric will maintain. We can hard- 
ly suppose that the whole specific heat of a gas at 32° (viz, that due to 
its capacity and temperature, and all the latent heat due to its gaseous 
state) is equal only to that introduced by the 480 degrees. Analogy 
would teach us, that it is, at least, three or four times as much. If 
then the 480 degrees of heat can effect as much expansion as the whole 
previously contained in the gas could, we are led necessarily to the 
conclusion that the latter is opposed, even in gaseous matter, by an at- 
traction, so far as to have an effective repulsive force equal only to that 
subsequently introduced by 480 degrees of temperature, nay to much 
less, for the fact of the presence of this attraction being once establish- 
ed, between the gaseous particles, this force must be considered as 
operating against the heat subsequently introduced ; and must lessen 
its effective power. 

This argument I may illustrate in a more familiar manner. Let a cy- 
lindrical vessel half filled with any gas, nitrogen, stand inverted in a 
vessel of water, so that the liquid being on a level within and without 
the pressure on the gas shall be just that of the atmosphere. If the 
surface be two square inches, this will be equal to thirty pounds. Let 
an equal quantity of oxygen gas be added, and suppose it at first to re- 
main under the nitrogen, and the vessel to be raised so as to preserve 
the same level in the water. The oxygen will now bear the whole pres- 
sure, and communicate the same to the nitrogen above it. Each will 
be pressed on with a force of 30 pounds. In the course of time, how- 
ever, the two gases will become completely mixed* Each will occupy 
the whole vessel, the bulk of each being doubled ; but the two together 
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not filling more space than before. Now, it is clear, each presses 
on the water and each bears one -hall of the pressure of SO pounds, so 
that the elastic force introduced with the oxygen gas has enabled the 
nitrogen to double its bulk under the pressure of the air; and lias 
done no more. If instead of adding the oxygen gas, heat had been add« 
ed to tbe nitrogen until its bulk had been doubled by expansion, it is 
manifest the 480'’ which efifected this would have introduced as great 
an effective dilating power as that of the whole specific heat of the oxy- 
gen gas in the other case. But it will not be contended, that the 
whole specific heat of the oxygen gas amounted to no more than 4S0 
degrees : for analogy would lead us to conclude, that the latent heat 
due to its gaseous state (including that of the previous state of liqui- 
dity) must greatly exceed this quantity, and if we add all the caloric of 
temperature, in a substance of a large capacity for heat, from the na- 
tural zero up to the temperature of the experiment, we shall proba- 
bly underrate the quantity at three or four times 480°. The question 
then is, whence does it happen that 480° of uncombined heat could aid 
the expansion of the nitrogen gas, as much as four times this quantity 
entering with the oxygen ? A reason, it appears to me, can only be 
found in the following explanation. The latter heat is so far opposed 
by a mutual attraction between the atoms of the oxygen, that its free 
effective elastic power equals only that of the 480° in the other case. 

If then any inference can be drawn from tbe eqnable expansion of a 
gas from equal increments of heat, it is certainly this ; that a power- 
ful attraction subsists between tbe gaseous atoms, reducing the elastici- 
ty of their large quantity of specific heat, in so great a degree, as to 
leave an effective elasticity equal only to what would be due to one- 
third or one-fourth as much heat. But the attraction cannot be appa- 
rent, because it is veiled beneath the excess of the elastic power. 

The alleged fact that all gases have the same ratio of expansion has 
also been proposed as an argument against the existence of attraction 
between particles in a gaseous state. It is said that all gases have the 
same ratio of expansion, because the force opposing expansion is the 
same in all, namely, the pressure of the air ; and that if an attraction be 
admitted between the particles of a gas it must be considered as equal 
in every gas, for otherwise the ratio of expansion would not be the 
■same in all, and hence that there exists no attraction, for it cannot be 
considered as equal in all gases. Mature refiection will perhaps in- 
duce a different view of the subject. Though a certain change of tem- 
perature may produce an equal change in the mass of all gases, yet the 
•-sepai-ation of the particles may be scarcely the same in any two, for we 
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liave no proof of different gases having the same number of particles 
in equal bulks. 

In the combination, of gases, a comparison between their piime equi« 
valents, their proportions by volume, and the resulting bulks of the 
compounds, would lead to the conclusion that the number of particles 
in a given bulk differed materially in different gases. Thus, if it be 
assumed that in oxygen and nitrogen the number of atoms in a given 
bulk of each is equal, since one volume of the former combines with 
one of the latter to form the nitric oxyd gas, it would follow, that an 
atom of each unite to form each particle of the compound gas. If, 
then, in the latter, it he assumed, that in a given bulk the same number 
of compound particles exist as of simple ones in either of the former, it 
is clear that the two volumes ought in combining to condense into 
one volume, since two atoms form one compound particle. But expe- 
rience shews that no condensation takes place. Therefore, whatever 
number of simple atoms have combined to form a compound particle, 
in the same proportion must the number of the latter in a given space 
. ha ve : decreased 

Many other combinations of gases would prove equally hostile to 
the supposition, that ail gases are at the same temperature and pres- 
sure equally dense. Hence, though equal rises of temperature may in- 
crease the holies of different gases equally, the separation of the parti- 
cles may differ in all. And further, the capacities of gases for heat dif- 
fer materially. If equal hulks of hydrogen and olefint gases be taken, 
since their relative capacities for heat are as 1 to 1.7 nearly, we 
shall have these numbers representing the relative quantity of heat by 
each degree of temperature. It would require 1.7 of heat to expand 
an equal bulk of hydrogen. Since the pressure on each is equal 
and increases equally, whence does this arise ? We are compelled, I 
think, to conclude that atmospheric pressure is not the sole force op- 
posing expansion, but that it is aided also by an attraction subsisting 
between particles in the gaseous state, more powerful in olefint gas 
than in hydrogen, whence to effect an equal expansion more heat is re- 
quired in the former than in the latter. 

If then any inference can be drawn from the equable expansion by 
heat of different gases, it is this, that in every gas an attraction sub- 
sists between the atoms ; but in some gases, as might have been expect- 
ed, more powerful than in others. 

By the above elaborate inquiry, I trust I have shewn that the facts 
usually brought forward as evidence of the limited distance to which 
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contiguous attraction is supposed to extend do in reality lead to an op- 
posite conclusion. 

Of an attraction between gaseous atoms, both similar and dissimilar, 
we shall have further satisfactory proof by the consideration of the 
following phenomena. In the transition of aqueous vapour to the 
solid state, a number of particles, which must have occupied a con- 
siderable space, convene to form a flake of snow. 

This must surely have been produced by a general attraction 
throughout all the particles of that portion of vapour, the attraction 
between the contiguous particles being doubtless the most powerful. 
Hence each minute crystal of the flake is formed by the affinity of se- 
veral neighbouring particles, but the aggregation of all the crystals to 
form the mass must be the product of an universal attraction of all the 
particles of the vapour. Otherwise no flake would be formed, but each 
grain would be precipitated separately. This instance alone appears a 
conclusive proof. Between dissimilar particles there are many like 
instances. The deliquescence of a salt has been adduced by Newton 
himself in proof of its attraction acting at a distance*’ on the parti- 
cles of vapour in the air. 

The mutual action of the particles of different gases on each other is 
often evident at considerable distances, as when two gases combine to 
form a solid or liquid, such as the muriatic acid and ammoniacal gases, 
and many others. 

If all these arguments and facts be admitted as true, sufficient has 
been said to prove that the attraction of atoms, whether of similar or 
dissimilar atoms, is not merely a contiguous force ; and as we have had 
evidence of its being exerted by all atoms in a gaseous state, but have 
no proof of its ceasing at any point, it must surely be considered as a 
power that operates, though weakly, at a distance, and that it does not 
suddenly cease any where. 

2ndly. How far the attraction of atoms is general, i. e. whether all 
atoms in nature attract and are attracted by all, or whether attraction 
between atoms, chemical and cohesive, is confined to a limited num- 
ber. 

It would seem to be the opinion of most modern philosophers, that 
all homogeneous atoms exert a mutual attraction when sufficiently near 
to each other, and hence that the particles of gases would cohere if 
brought within the limits of their attraction. That all homogeneous 
atoms attract each other, there is not any reason for doubting. It haf 
been above shewn that we have no proof of a limit to the distance at 
which attraction may be exerted, and that even in the gaseous state 
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all particles must be supposed to attract each other. Since then in 
liquids and solids also an attraction is always manifest, it follows that 
between homogeneous atoms this force is universaL We have equal 
reason to admit its action between all heterogeneous atoms, though it 
has until lately been considered to exist only between a limited variety. 

The fact that many atoms refuse to combine may be readily explain- 
ed, as Dr, Miter 4y has observed, by taking all the forces that oppose 
combination into consideration. These forces may in many instances 
be superior to that of the attraction, and then the latter will apparent- 
ly not exist. A very strong proof of the universal action of attraction 
between dissimilar atoms, and even when in the gaseous state, is af- 
forded by the fact that all gases without any exception will either 
combine, or else mix, when brought together ; and further that all dis- 
solve water when placed over it"^. 

The reason of an attraction being universally apparent between all 
gases, though not between all liquids and solids, is readily explained. 
In the former state, the particles of the body are not detained by any 
cohesion, but exert an effective repulsionf for each other, which ren- 
ders them easy to be put into motion ; hence even a weak attraction 
exerted by another gas becomes evident. On the other hand, the par- 
ticles of solids and of liquids, on a small separation from each other, 
are detained by their cohesion, it being stronger than the attraction 
of many bodies for them. 

With respect to the attraction, which acts between atoms, I trust 
that under the present head sufficient lias been shewn, to justify its 
being considered as a power, which is universal, i. e. which is exerted 
(though with various degrees of force) between all pailicles similar 
and dissimilar. 

Zdly. The effect of mass on contiguous attraction^ 

If the statements, laid down in the two former heads, be true, it fol- 
lows of necessity, that attraction must also vary with the mass, or 
number of attracting atoms ; and this is confirmed by experiment, with 
respect to heterogeneous atoms. Thus it is well known, that a particle 
of sulphuric acid has a stronger attraction for one of potash than one 

* It is well buown Mr, Dalton and others have endeavoured to explain these 
facts, without the assistance of an attraction. This will be discussed in a future part 
of this paper. 

1 1 have used the term effective, here and elsewhere, to denote the excess of 
one force above its opponent ; thus, if the attraction be 4 but the repulsion 10, 
the effective repulsion = 6. In like manner, there is in soine cases an effective"* 
attraction, 
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of nitric acid has. Let the force of the former be 8, that of the lat- 
ter 4. If a compound atom, of sulphate of potash were in this case 
exposed to three atoms of nitric acid, the potash would be separated, 
by the united action of the three atoms of nitric acid. In the same 
manner, the sulphuric acid may be taken from sulphate of barytes, by 
an excess of potash, as Berthollet has shewn. In both the above in- 
stances, mass evidently operates*. There is also every reason for be« 
iieving, that this attraction varies as the mass, between homogeneous 
atoms, although there are not experiments proving that this is 
absolutely the case ; for such experiments can hardly be expected, nor 
is it easy to propose a way of making them. In a homogeneous solid 
mass, this law does not plainly present itself, merely from the small- 
ness of the atoms ; from which, as formerly observed, the attractions 
of all those that are at a distance from each other (which is the case 
with far the greater part) becomes so much less than that of contigu- 
ous particles, (on which the solidity chiefly depends,) as not to admit 
of measurement with it. 

The law of attraction which is here enforced, is also perfectly con- 
formable with the doctrine of definite proportion, and does not in fact 
at all affect it, as has been by some supposed. 

From ail that has been stated, it must surely be admitted as a law 
of this power, that the attraction of atoms varies as their number. 

AtMy, The ratio in which the force of attraction varies, and the 
identity of this power, with gravitation, 

I have observed, at the beginning, that the opinions of philosophers, 
upon the attraction of atoms, are various, and in many instances con- 
tradictory to each other. They are particularly so in the present ques- 
tion. ^ 

Among other theories is that of Boscovich, which is very generally 
known. In this it is supposed that atoms do not exert 1 simple 
power of attraction towards each other ; but that their mutual attrac- 
tion alternates with a mutual repulsion, not with variations of time, 
(as has been by some supposed of the affinity of bodies for light) but with 
variations of distance. Thus that two atoms, when contiguous, repel 
each other with great force : and that this repulsion decreases with 
the increase of the distance, and at last vanishes, giving place to an 
attraction, which increases with the distance to its maximum ; whence 
it decreases, vanishes, and is replaced by the repulsion, which obeys 

* This fact does in no degree militate against the well established and important 
doctrine of definite proportions in combination. 
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the same laws. And that there are numerous dternations of these 
forces. According to this law, the particles, of a mass must always 
remain at some one of the intervals between attraction and repulsion. 
This may be at various distances, and thus may be explained the vari- 
ous deg;rees of density, which the same body may possess at different 
times. To this hypothesis it may be objected that it cannot be easily 
admitted, of a simple force, that it should increase, as the centres of 
attraction are separated ; much less then, that this force should sud- 
denly, from a certain point, obey an opposite law, and decrease with 
an increase of distance. 

But to admit, in addition to this, that the same atoms, from another 
certain point, exert an opposite force of repulsion, which obeys the 
same complicated law, and that these alternations are frequently re- 
peated, until at last a regular decreasing attraction prevails, is scarcely 
possible ; since it does not accord with the extreme simplicity always 
observable in the laws of nature. 

Moreover, it is not possible by this theory alone, to account for the 
gradual increase of volume which bodies undergo, without introducing 
the repMsive,. agency of heat. , : 

Though' there are, according to this theory, many points of distance 
at which particles may rest, it cannot 0 / account, even for expan- 
sion, much less for liquifaction and vaporization. And again, if 
the agency of heat be added to it, on a reduction of temperature, bo- 
dies would not contract in volume, for their particles would necessarily 
be prevented from approaching, by that region of ropnlsion, at the lU 
mit of which they lay. This would involve, the necessity of another 
extraneous agent, namely some compressing force. And thus the two 
alternate forces, assigned in the hypothesis, are ineffectual without the 
assistance of the other two, and with them are altogether useless ; con- 
sequently it is not philosophical to suppose them. 

An anonymous writer in the Encyclopaedia Britannica* treats of 
cohesion as a force, which extending to a small distance, is within 
this distance, ‘‘ little or not at all altered by slight compression, or 
expansion.” And in another place he says, it appears, that the force 
of cohesion cannot be supposed to vary much with the density, and 
it is therefore allowable to consider it as constant as far as its action 
extends,” I have, under another head, I tliink proved, that this at- 
traction must not be considered, as extending only to very small dis- 
tances ; and the arguments, adduced in support of this, also prove, 
that attraction is a decreasing force. These are, the increasing ratio 
* Sappiement, Art. Cohesion. 
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of expansion in liquids, and the equable expansion of gases from de« 
creasing additions of heat. The former can only be accounted for, by 
supposing that its chief opponent force, the attraction, decreases. . The 
latter also requires the admission of an attraction between all gaseous 
particles, and that this force decreases likewise. For, did it not decrease 
gases (as it was there demonstrated) could not expand as much from 
certain additions of caloric of temperature, as from their specific heat, 
so much more in quantity. 

In Dr. Reeses Cyclopaedia* we find another author, who expresses a 
Yery different opinion. There is,’' he says, an attraction, which is 
found to obtain in the minute particles, whereof all bodies are com- 
posed, which attract each other, at or near the point of contact, with 
a force much superior to that of gravity, but which, at any distance 
from it, decreases much faster, than the power of gravity,” 

And others, observing the apparently great decrease in the force of 
attraction, as particles are separated from each other, have supposed 
that it must vary as the inverse cube, or some higher power of the 
distance. 

All these views hare doubtless arisen, from attending to the appa- 
rent, rather than the actual, force of attraction. Since attraction, 
whenever presented to observation, is always opposed by a divellent 
force, the law of the simple force cannot be investigated by any direct 
experiment from its immediate effects. 

There is however the strongest reason for concluding that contigu- 
ous attraction, as treated of in chemistry, is identical with the great uni- 
versal power, gravitation. 

This opinion has been hinted at by philosophers from an early ao’e 
of this science, and among them by Sir Humphrey DavyI'. But it 
may be demonstrated, as I think, in the most satisfactory manner, from 
the following considerations. 

Is?. The great Nbwton has demonstrated, that the gravitation 
-which prevails throughout the bodies of the system, is composed of 
the sums of the attractions between the atoms of the several bodies. 
And thus it is, strictly speaking, an attraction of atoms ; and it is ex- 
erted between the same atoms as the attraction, which usuaUy bears 
that name. 

2ndly. It will be found to possess the same properties also.— First. 
That attraction of atoms, which constitutes gravitation, increases or 
eoreases as the distance at which it operates is less or greater. This 

* Art. Attraction. f Sir H. Davy’s Elements of Chem. PMosophy, p. 68. 
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tlie same great autlior lias sliewn. For tlie attraction of a body in the 
mass (i. e. gravitation) depends wholly on this supposition. This 
same properly we have seen* must belong to the other attraction of 
atoms. Secondly. The absolute force of gravitation varies as the 
mass. This, we have also seenf, must he a property of the attraction 
of oXom^ chemkaliy considered. — Thirdly. . By decreasing the mass, :-in 
^ gravitation, until the force operating only between a few or single 

atoms, this force would become imperceptible at a very small distance, 
which exactly agrees with the attraction of atoms in question*. 
Fourthly, It has been above§, I think, clearly shewn that the attrac- 
tion of atoms, as comieeted with chemistry, is universal ; and is there- 
fore in this respect perfectly similar to the attraction of atoms named 
gravitation, ' ' 

I We have here two forces exerted by the very same atoms, (namely 
those of which all masses in nature are composed,) and possessing the 
same properties, as far as a comparison can be carried on between 
them ; and this extending thro ugh numerous particulars j whence we may 
conclude, that both are the same force differing only in the accident of 
distance, from whence it has acquired distinct names — ^^and therefore, 
since, by the above-mentioned discovery of Newton, the forces of 
atoms composing gravitation vary inversely as the square of their dis- 
tances, this force must still obey the same law, when considered 
under the name of contiguous attraction. 

The truth of this doctrine, which I have been endeavouring to de- 
monstrate generally, will I think be placed beyond all question, by 
the consideration of the following case. 

A celebrated author, whom I have already quoted, has adduced the 
spherical figure of a drop of water in proof of cohesion operating 
throughout all its particles. Let us now suppose such a drop, situated 
in absolute space, to be enlarged by an accession of matter, until it be- 
came an ocean. This ocean would unquestionably retain the figure 
of a sphere ; its parts being kept together by the same force, not at all 
changed in quality, but only increased in quantity. From having been 
once a drop, it would become a planet, and its attraction, which was 
called cohesion, would now be considered as gravitation. 

In addition to this, it may be remarked, that part of the fluid, pass- 
ing into vapor, would form an atmosphere around the planet, (admit- 
ting that it was exposed to the usual source of heat.) The force, 
which detained this atmosphere on the surface of the planet, would 
constitute its gravitation, which would be no other than the cohesive 

^ Vide page 443. f Vide page 451, Head 3. I Vide page 443. § Vide page 450. 
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attraction. And, since it operates between the liquid and gaseous 
atoms, most of whicli are at a much greater distance from each other, 
than any two neighboui’ing atoms of the vapor, it at once proves that 
atoms in a gaseous state attract each other at all distances. 

Part 11 . — Of Repulsion, Div. 1st. 

Were the attractive force, which we have hitherto treated of, op- 
posed by no other power, it is manifest, that the atoms of all bodies 
would be in perfect contact, and that all masses would be absolutely 
dense. Hence there must of necessity exist some divellent, or repul« 
sive power in bodies ; for the atoms of none can be in contact, since 
all are capable of contracting from certain causes. As they, in con- 
tracting, occupy a less space than before, the difference between their 
present and former bulks must have intervened between their atoms ; 
and even much more ; for no limit has been found to the contraction of 
bodies. It is owing to the same divellent power, that heterogeneous 
atoms cannot come into contact. Hence the limited number of com- 
binations ; and hence it happens, that most gases, on being presented 
to each other, merely mix, and cannot enter into combination. 

Since a divellent or repulsive force is always as evidently operating 
to prevent the contact of atoms, as an attraction, exerted by them, is 
operating to favor their contact, the former has no less commanded 
the attention of philosophers, than the latter. 

Any theory, which would at all admit of investigation, must suppose 
the great opponent force to the attraction of atoms to depend, either 
on a repulsive power inherent in and exerted by them ; or on this 
force, aided by the power heat ; — or on the power heat alone. 

These I shall attempt to investigate severally. — First, Whether the 
opponent force to the attraction of atoms is a power inherent in and 
exerted by them. 

The theory of Boscovich and a few others may be placed under this 
head. His theory, as above observed, would sufficiently account for 
the constitution of bodies, if their volumes were permanent, and their 
particles always at rest. But, since all bodies are capable of possess- 
ing every degree of density, and of expanding and contracting gradu- 
ally, such a theory would interfere with known phenomena, which 
could not take place on the admission of it. 

Bodies, as I have before remarked, would never expand without the 
introduction of some extraneous expanding power, nor could they con- 
tract, without the admission of a compressing force, of which we have 
no evidence, and the action of which could not be explained. 
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Ill short, as all po\Yers inherent in atoms must be permanent, and 
as a permanent repulsion cannot alone account for densities and states, 
which arc not constant, the power opposing attraction cannot be solely 
a power inherent in atoms. 

Secondly, Whether the opponent force to the attraction of atoms 
depends on a power exerted by them, aided by the power, heat. 

In a modern treatise on attraction"^ and repulsion, it is thus assert- 
ed “ The states of elastic fluidity, solidity, and liquidity, in all of 
'which the greater number of simple bodies are capable of being exhi- 
bited, at diferent temperatures, are not uncommonly conceived to de- 
pend on the different actions of heat only, giving a repulsive force to 
the particles of gases, and simply detaching those of liquids from that 
cohesion with the neighbouring atoms which is supposed to constitute 
solidity.'h And he adds, “ but these ideas, however universal, may be 
easily shewn to be tohilly erroneous : and it will readily be found, that 
the immediate edect of heat alone is by no means adequate to the ex- 
planation of either of the changes of form in question/' There can 
never be rest, without an equilibrium of force, and if two particles of 
matter attract each other, and yet remain without motion, it must be 
because there exists also a repulsive force, equal, at the given distance, 
to the attractive force/' 

To this I answer. — It is undoubtedly true, that, to enable the parti- 
cles of a body to be at rest, the opponent forces, operating on them, 
must be in equilibrio. And the remark, just quoted, might properly 
be objected to those wniters who have treated of the force of attrac- 
tion between the particles of solids, as being greater than the repul- 
sion. But, since the question is, whether or not heat be the repulsive 
power -which keeps bodies in the gaseous, the liquid, and the solid 
state, this remark cannot be considered as a proof on either side, since 
it has no reference to this question. 

Admitting heat as the sole source of repulsion between atoms, its 
force may easily, nay must be considered, as equal to that of the at- 
traction, whenever particles are at rest. The opponent powers must 
be in equilibrio, wliether heat be the source of repulsion, or not. 

In the same treatise also, attraction and repulsion, it would appear, are 
considered as being both exerted between atoms, at all distances within 
a certain limit. In the first place, it cannot be admitted as possible, 
that at the same distance, the same particles should at once attract and 
repel each other. But even supposing it possible ; — if this repulsion 

^ Encyclomdia Britannic a, Supplement, Art. Cohesion, 
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be eqaal to tlie attraction in the liquid state, since it must be a perma- 
nent force, the attraction, being always opposed by an equal force, 
would never be able, under any cii’cumstances, to draw the atoms into 
the solid state, , 

If the repulsion be considered equal to the attraction, when parti- 
cles are at rest in' the solid .state, no solid could contract, unless ex- 
posed to an extra-compressing force, of which (as before .remarked) 
we have no evidence, and -which must only operate at certain times, 
for otherwise no solid could ever expand. 

Since then it has been shewn, that, if an inherent repElsioii, exert- 
ed by atoms, be considered, as one of the great opponent forces to 
their attraction, it necessarily involves the introduction of an extra- 
compressing force, which must only operate at certain times r and since 
no such compressing force can he demonstrated, it is manifest that 
such a repulsion cannot be considered as one of the opponent forces to 
atomic attraction. 

Thirdlg . — That the opponent force, to the attraction of atoms, de- 
pends on the power heat alone. 

It has been akeady proved, that no inherent force of repulsion can 
be supposed to be exerted by^atoms, and that such a force would not 
account for the phenomena of repulsion, which could not take place on 
the admission of it. It therefore follows, according to the division, that 
in heat consists the great opponent force to the attraction of atoms. 

It is manifest, that previously to an attempt to explain the action of 
heat, as the source of repulsion, a decided opinion should, if possible, be 
formed of its nature. 

The difficulty of this is apparent, in the fact, that chemical philoso- 
phers are divided between the two opinions, that the phenomena called 
heat depend on vibratory motions in the particles of bodies, or that 
heat is a subtle highly elastic fluid pervading all bodies. 

1. That the phenomena of heat depend on vibratory motions, in the 
particles of bodies. 

The phenomena of heat are of two kinds : — Those, which are appa- 
rent to the senses, and commonly called heat; and those of repulsion. 
The great philosopher Bacon, being unacquainted with most of the 
facts proving the repulsive force of heat, could only judge of its nature 
by those of the former kind. He, observing that great heat was pro- 
duced by the friction and percussion of many bodies, that iron may 
even he rendered red hot by percussion, was led to the conclusion, that 
heat consists in a motion in the particles of bodies. But he did not ap- 
ply his hypothesis to the explanation of repulsion. Of late years a great 
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pbilosoplier'^ has extended the views of Bacon, and has endeavoured to ; 

explain all the phenomena of repulsion by a vibratory and rotatory mo- I 

tion in theparticles of bodies. This great and meritorious author writes ; 

in these words : When any body is cooled, it occupies a smaller volume i 

thanbefore, it is evident, therefore, that its parts must have approached i 

towards each other ; when the bod}?" is expanded by heat, it is equallv ^ 

evident, that its parts must have separated from each other. The im- f 

mediate cause of the phenomena of heat then is motion, and the la\vs 
of its communication are precisely the same* as the laws of the commu- 
nication of motion.” Since all matter maybe made to fill a smaller 
volume by cooling, it is evident that the particles of matter must have 
space between them, and since every body can communicate the power 
ot expansion to a body of a lower temperature ; that is, can give an ex- 
pansive motion to its particles, it is a probable inference, that its own 
particles are possessed of motion : but as there is no change in the posi- 
tion of its parts, as long as its temperature is uniform, the motion, if it 
exist, must be a vibratory or iindulatory motion, or a motion of the par- i 

tides round their axes, or a motion of particles round each other.’* | 

And, he continues, It seems possible, to account for all the pheno- 
mena of heat, if it be supposed, that in solids theparticles are in a 
constant state of vibratory motion, the particles of the hottest bodies 
moving with the greatest velocity, and through the greatest space; that 
in fluids and elastic fluids, besides the vibratory motion, which must be 
conceived greatest in the last, the particles have a motion round their 
own axes, with different velocities, the particles of elastic fluids moving 
with the greatest quickness; and that in ethereal substances, the particles ! 

move round their own axes, and separate from each other, penetrating 
in right lines through space. Temperature may be conceived to depend 
upon the velocities of the vibrations ; increase of capacity on the motion 
being performed in greater space ; and the diminution of temperature, 
during the conversion of solids into fluids or gases, may be explained 
on the idea of the loss of vibratory motion, in consequence of the revo- 
lution of particles round their axes, at the moment when the body be- 
comes fluid or aeriform, or from the loss of the rapidity of vibration* 
in consequence of the motion of the particles through greater space.” 

It is under the deepest impression of respect for the author that I i 

allow myself to make my observations on the doctrine supported in the 
above quotation, which observations are only stated from a persuasion 
of the importance of one decided and general opinion as to the nature 
of heat in forming the science of chemical philosophy, 

^ Sir H. Davy's Elements of Chemicaf Philosophy. 
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anct in me oiner recede, rroin eacii other, iJiis appioxiiiiation, and se- 

paration, is a gradual and regular motion. Tims, if two particles are 
kept at a certain distance from each other, by any force (whether of 
heat or not) on the removal of that force the particles must have mo- 
tion, if they approach ; but when they arriv'e the distance at whitdi 
they are to remain, this, motion ceases, and is no proof of vibratory 
motions in the atoms, nor can it give rise to them. When particles 
approach, they are put into gradual motion, by the force of attraction- 
and they will not separate, until a superior force urges them in a dif- 
ferent direction. 

Since the particles of matter have space between them, and since they 
exert great attractions for each other, the force, which keeps them 
asunder, must be equal to their attraction. If this force is a vibration of 
the particles, it cannot be permanent. No motion can be lasting, when 
opposed by any force, however small, unless it is preserved by an equal 
■force. But the vibration of atoms would he opposed by a very power- 
ful force, their mutual attraction ; which would urge them into absolute 
contact ; when any vibration must cease, from their impact against each 
other. It cannot be said, that their motion is kept up by that of 
neighbouring bodies, for the vibration of all particles in nature would 
very soon cease for the same reason. 

The expansion, which a hot body produces, in one of a lower tem- 
perature, arises from the divellent power becoming superior to their 
attraction, and producing a slow and progressive separation of the par- 
ticles of the latter, which power, as above shewn, cannot depend upon 
a vibratory motion, for any such motion must soon cease. And even 
could such motion last, it would not be increased by superior vibrations 
m another body, but lessened. If two vibrating bodies are broun-ht into 
contact, their vibrations cease directly, from the one body beino- a 
mechanical obstacle to any motions in the otlier. But, if the modon 
in the one is greater, it will still more check any motion in the other 
not only from the obstacle arising from its contact, but also from its 
increased impact, unless it be supposed, that the particles of the two 
o les happen to be moving in the same direction, at the instant of 
their contact. This, which would involve the idea, that all particles 
in nature are always oscillating in the same direction, at the same 
moment of time is moreover contrary to a supposition in the above 
theory, that bodies of different temperatures vibrate with different 
velocities from which their atoms would soon move in different direc- 
tioiis at the same time. 
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That the particles of solids are in a constant state of Tibratory mo- 
tion is incompatible with their mutual attractions* and their gravity. 
If temperature depended on vibration of atoms, bodies would soon have 
no temperature, (i, e, fall to natural zero,) for their particles would soon 
cease to .vibrate. „ ■ 

This theory cannot explain temperature ; for bodies 'would lose their 
temperature if temperature be vibration. Nor capacity, if capacity be lati- 
tude of motion. Nor could radiation take place, if radiated heat be vibra- 
tions communicated through the air, for according to this theory, the par- 
ticles of elastic Huids move with the greatest quickness. Thus, suppose 
the particles of any body A, are vibrating at any given rate 10, and 
those of another distant body B, at any less rate 8, as the air between 
them is vibrating with the greatest quickness, let its rate be 20. If 
the air vibrating at the rate 20 does not increase the rate of vibration 
in A and B, how can it transmit from A to B the small difference of 
their vibration ? — or how can it receive vibrations from A, which vi- 
brates at a less rate than itself. And moreover, as matter of some kind 
must be present to transmit vibrations, radiation could not take place 
through a vacuum, as it is known to do, unless the subtle medium" 
of Newton*** be supposed to exist, which is not a part of this hypothesis, 
and which, as will hereafter be shewm, is very nearly allied to the “mat- 
ter of heat" of Lavoisieh. 

That the repulsive force opposing attraction cannot be explained by 
vibratory motions, supposed to exist in the atoms themselves of bodies, 
has been, I trust, proved by numerous unanswerable objections. 

2. That heat is a subtle, elastic duid, pervading all bodies. 

The doctrine of the materiality of heat has been adopted by the 
greater part of modern philosophers; and the cause of its entering 
bodies, and separating their particles, has been explained in three Avays : 

Fh'st » — Boerhaave, with some other philosophers, attempted to ex- 
plain the distribution of heat, solely by supposing that its particles are 
mutually repellent. Hence its perfect elasticity, which it was supposed 
would expand it equally through space, so that, in equal volumes of 
space, there would be equal quantities of heat, whether occupied by 
other matter or not. And hence he concluded that equal volumes of 
matter always would contain equal quantities of heat. 

That this is not the case, is proved by experiment, for equal volumes 
of matter, it is well known, contain very different quantities of heat. 
Moreover, the argument itself is not sound ; for very dense bodies, be- 
tween the atoms of which a powerful attraction subsists, would never 
* Treatise on Optics, Query 18. 
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admit heat, until it was so accumulated in rare bodies, that their elasti- 
city was superior in force to the cohesion of dense bodies, which is so 
far from being the case, that the elasticity of the atmosphere is eva- 
nescent in comparison with the cohesion of most solids. 

Secondly.— In his Elements of Chemistry Lavoisier proposed another 
explanation of the action of heat, in these words “ It is perhaps more 
natural to suppose, that the particles of caloric have a stronger mutual 
attraction, than those of any other substance ; and that these latter par- 
ticles are tom asunder, in consequence of this superior attraction of the 
particles of caloric, which forces them between the particles of other 
bodies, that they may be able to reunite with each other*.” 

^ This hypothesis, which treats of heat as a non-elastic substance, is 
liable to so many objections, that it has had very few advocates, and 
was probably relinquished by its great author. It is only necessary to 
remark one objection, which must have alone induced him to reject it. 
If the particles of heat had an attraction for each other so far superior 
to that apparent in the densest bodies, it is manifest, that it would not 
be difiused through all bodies, but would collect itself into masses abso- 
lately dense, between the parts of which the atoms of no other bodies 
could possibly exist. 

Thirdly.— Thak doctrine of the nature and action of heat, which has 
been much received of late years, and which was introduced by Dr, 
Cleghorn, is sosatisfactory, and conformed so nearly to the phenomena 
of the actions and motions of heat, that it may be considered as the 
true explanation. This doctrine, as is well known, considers heat as a 
body, whose particles are mutually repellent, but attract those of all 
other bodies, with various degrees of force. Hence its perfect elasti- 
city, and hence its presence in all bodies, but in various quantities in 
•■■■each. ' ■ ■■ ■ 

Previously to making any further inquiry into the laws and action 
of heat, I propose to weigh the facts, which have been considered as 
objections to its materiality, and to state various arguments in proof of 
its materiality. 

The following facts have been at various times opposed to the 
material doctrine of heat; 

1. That, when many bodies are subjected to percussion, much heat 

IS evolved. Iron may even be raised to a red heat. The explanation 
of this, which has been given by others, does not perhaps place the 
fact in quite so clear a light, as the following : — Since the force of 
cohesion in iron is very powerful, it is plain, that the heat between its 
• Elements of Chemistry, translated by Kbkr, page 72. 
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atoms must be compressed with great force, and must exert an equal 
repulsion. If the compressing force is suddenly increased, so also must 
the repulsion, the iron being somewhat condensed. But, when these 
forces become superior to the atlinity, which detains the heat in the 
iron, it is manifest that part of the heat must leave the iron, and this 
will take place until the affinity for the remaining heat becoming very 
: great, little or none can be evolved, and the density cannot be increas- 

ed. — This explanation is verified by the experiment. Less and less 
heat is evolved, at every succeeding blow, until at last little or none 
I can be driven out, and here condensation ceases, 

f 2. That much heat is made sensible by the friction and attrition of 

jv';''.' many. .'bodies. ■ ■ . 

Since the particles of heat attract so powerfully, the atoms of all other 
bodies, as to enter even the densest, much more then will they be ac- 
ciminlated 'on the surface of bodies, and endow them with a repulsive 
f force. Hence the fact that two plates of glass cannot be brought into con- 

■ tact, as Newton has shewn"^. But if two bodies, rubbing againste ach 

other, have this superficial heat compressed, with a force superior to that 
which detains the most distant particles of it (which from their distance 
must be weakly attracted), it must happen, that part of the heat will 
be separated, while the friction lasts, and will be renewed as soon as 
it ceases. This explanation, which 1 have given of the fact, appears 
to render it perfectly conformable with the material doctrine of heat. 
As, in attrition, both the forces of friction and percussion on compres- 
sion operate, there will be a double cause for heat becoming sensible, 
which has been just explained under the two former heads. The ex- 
periment of Rumpord, in which much heat was evolved, in the boring 
of metal, and yet the parts torn off appeared to possess their former 
capacity, has been sufficiently explained by Mr. Dalton in these words : 

The fact is, the whole mass of metal is more or less condensed, by 
the violence used in boring, and a rise of temperature of 70'' or 100® is 
too small to produce a diminution in its capacity for heat. Does Count 
lluMFORi) suppose, that if in this case the quantity of metal operated on 
had been lib. and the dust produced the same as ^ove, that the whole 
quantity of heat evolved would have been the 

3. The fact, that heat is evolved, in the sudden change of gunpow- 
der, by explosion from the solid to the aerial state, has been consider- 
ed as an objection to this doctrine of heat ; for this appears contrary to 

* 'Trieatise on Optics, Query 31, 
f New System of Chemical Philosophy, page 98. 
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Nashj Asst. Surgeon^ Beng. Est, A. X* S. Corresp, Member S. A ■■ 

Among tlie many important considerations embraced by the theore- 
tical department of geological science, the question of the gradual 
transition of fossil remains in the strata which form the crust of our 
globe, — the supposed development of the forms of organic life in a 
progressive and ascending series, — and the application by analogy of 
this hypothesis founded on actual observations of that which has been, 
to the phenomena which are daily recognized in the present state of 
things, — are subjects of the greatest interest to the geologist and natu- 
ralist, while to the cause of science in general their elucidation is of 
considerable importance. 

On these questions the most eminent authorities among modern 
geologists are divided, and though not perhaps so violent in the expres- 
sion of their opinions as the Neptunists and Plutonists of a former 
day, the advocates and opponents of the theory of progressive develop- 
ment have entered with no little warmth into this interesting contro- 
versy, ■ 

Mr. Lyeli. in his Principles of Geology, in speaking of the conclu- 
sions arrived at by Sir H. Davy from the consideration of geological 
data, expressly states, that, the theory of progressive development 
of organic life from the simplest to the most complicated forms, has 
no foundation in fact/' 

On the other hand many observers equally high in scientific 
reputation have imagined that they see, not only in the fossil monu- 
ments of former worlds, the imperishable evidences of a state of 
things differing from, and antecedent to, that now under our observa- 
tion, — but also in the organization of the present inhabitants of our 
globe, indisputable proofs of a progressive advance to perfection in the 
forms of organic life. 

It cannot be denied that the fossil remains which have been observed 
in the different strata of the earth's crust, are arranged very nearly 
in the order which the animals to whom they l^^^longed, occupy in the 
natural system of zoology; — that those genera which zoologists are 
agreed in considering as the least developed forms are found in the 
lowest or most ancient formations, and that^ hs we ascend from the 
primitive through the transition, secondary, and tertiary rocks, new 
and more perfect forms of life meet us at every step of the investiga- 
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Setting* aside tlie consideration of the order in ■which the de- 
velopment of the invertebrate classes has proceeded, as embracing too 
wide a field and requiring a minute investigation of the anatomical 
relations of this vast class of animals, the cold-blooded vertebrata 
appear to offer the most convenient opportunity of observing the ana- 
logies which subsist between animals of the same type of conforma- 
:■ tiGn,:. but differing in the degree of perfection at which their various'^^ 
' systems of organs have arrived. 

It appears that at one period of the earth’s history — that in which 
the deposition of the secondary formations was taking place,— circum- 
stances were highly favorable to the development of the cold-blooded 
tribes of vertebrata. The oceans swarmed with enormous cephalopoda, 
with gigantic individuals of a saurian race which has long since vanish- 
ed from the surface of the globe, but whose remains scattered in such 
profusion through the oolitic group furnish the zoologist with data 
•which enable him to fill up many apparent vacuities in the scale of the 
creation. 

Nor, as might have been expected, if we determine to admit the 
present as the only true standard by which to judge of the state of 
things in past epochs, was this form of organization chiefly peculiar to 
the inhabitants of the waters ; the ancient continents contained animals 
of this type only ; the megalosaurus and the iguanodon peopled the 
forests ; the banks of the rivers and fresh-water lakes were frequented 
by crocodiles and huge salamanders, while the pterodactyl! pursued 
their prey amid the palms, the cymdeee, and the tree ferns, of the 
primeval Flora. But not until after the deposition of the great cal- 
careous formation do we find any trace of the existence of a warm- 
blooded animal : not even the most strenuous advocates for the unifor- 
mity of the past and present operations of nature have been able to 
prove that animal life had progressed so far as the development of the 
class mammalia, or of birds, until after the epoch just alluded to. 

The only exception to be made with regard to this statement is met 
with in, three or four specimens consisting of fragments of the lower 
jaw of an animal which has been pronounced by the highest authority to 
have been a species of didelphis. This fossil, discovered in the Stones** 
field slate, a member of the oolitic series, lying below the cornbrash 
and above the Bath oolite, contains nine similar acuminated molares^, 
terminating in three elevated points; but as no living didelphis 
possesses this number of molar teeth on one side of the jaw, and as 
those of the didelphis present the characters of insectivorous teeth^ 
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it may be permitted to. entertain a.'doubt as to the animal to -which 
this specimen slionld be referred* 

The shape of the teeth appear to' indicate a carnivorous character 
in the animal to which they belonged,' and bear a considerable resem- 
blance to the ■mokres/of ' tlie seal. , 

Sapposiiig this to be the case, the position of this fossil would not 
:be, as'Mr. Lyell imagines', as' fatal to 'the theory of successive deve- 
lopment as if several hundreds had been discovered, since its appear- 
ance is subsequent to the period in which the great SEiurian reptiles 
were the most abundant; and should it prove to belong to the genus 
plioca or to some cetaceous animal, it would be an example of the com- 
mencement of the type of mammalia in one of the least perfect tribes 
of the order, and therefore an additional argument in favor of the 
theory it is intended to subvert. ' 

In endeavoring to show that there actually, does ■ e.xist' what; has 
been called a stimulus of perfection in the organic world, it will be 
necessary to take a system of organs in its most imperfect form, and to 
investigate the steps by which nature has succeeded in effecting a 
^series of gradual improvements. 

Of the 'Various functions conducing to the preservation of the 
individual, none is of more importance than that by means of which 
the oxygenizatioii of the blood is effected, and this fluid rendered fit 
for repairing the waste of the body, and supplying materials for the 
growth and increase of the different organs. The development of the 
respiratory and circulating systems will necessarily be in a certain 
and constant ratio to each other, and,, wherever we see a perfect respi- 
ratory apparatus, we have an indication of a proportionally complicated 
set of organs for the circulation of the blood, and consequently an 
increase in the irritability and nervous energy of the animal. 

The respiration of the embryo in warm-blooded animals is at first 
solely cutaneous, and the heart consists of two cavities, both systemic, 
as no respiratory organs are developed. The systemic ventricle is 
then divided by a septum, and the right ventricle thus formed is pro- 
longed into a tube wdiich opens into the aorta subsequently to the 
origin of the branches which supply the upper portion of the trunk* 
This prolongation of the right ventricle is called the ductus mHeriosus^ 
and from it are given off small branches, whieli goto supply the lungs. 
The circulation is now that of a reptile, the heart in effect consisting 
of two auricles and a ventricle ; but on the emergence of the animal 
from its foetal state, the lungs become the immediate organs of respi- 
ration ; the blood is more perfectly oxygenized ; the irratibility of the 
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animal increased ; the ductus arteriosus is obliterated ; its pulmonic 
branches alone give a passage to the blood, the whole of now 

undergoing the necessary 'changes in the, lungs, is sent from the sys 
ternic side of the heart to perform its functions in the animal system. 

There is now therefore a heart of four cavities, and a perfect system 
of respiration, in short, that of the highest type, birds and mammalia. 
The first appearance of that form of organization which runs through all 
the yertebrated classes is to be found in the most perfectly developed 
tribe of the invertebrata, the naked cephalopoda. The chambered 
and convoluted shell of the nautilus and the ammonite may be traced 
in the internal skeleton of the sepia, which consists of numerous con- 
centric lamellae of carbonate of lime, connected by an infinite number 
of siphonculi running right angles to them. Now suppose each 
lamella separated from that next to it, and the number of connecting 
siphonculi reduced to one between each lamina, and a polythalamous 
shell will be produced. 

Still higher we find in the Migo a single cartilaginous plate, 
somewhat concave anteriorly, as though its edges were approximating 
to form a tube, enclosed within the mantle, and lying posterior to all 
the organs of respiration, circulation, digestion, &c. This cartilagin- 
ous plate performs the office, though imperfectly, of a vertebral column, 
forming an organ of protection for the nervous system. The carbonate 
of lime, so universal in the external skeletons of all the Mollusca, has 
here entirely disappeared, as though preparatory to the introduction 
of a new element characteristic of the skeletons of the higher classes, 
the phosphate of lime. By a vei7 easy transition from this simple 
skeleton of the loligo we pass to the lowest of the cartilaginous fishes, 
where in the petromyzon, the vertebral column presents a form almost as 
rudimentory. 

The respiratory and circulatory apparatus in the loligo arc very 
nearly the same as in fish, being entirely aquatic ; the aeration of the 
blood takes place in the branchiae, placed on each side, hanging freely 
in the cavity of the mantle, and fixed on their dorsal aspect to cartila- 
ginous laminae, which may be considered the rudiments of branchial 
arches. 

The blood brought by the venae cavae to two muscular cavities 
called auricles, and thence sent to the branchiae, is returned to a third 
muscular heart, to which the name of ventricle has been given. There 
is here no essential difference from the circulatory organs in fishes, 
but a lower degree of development is indicated in the permanent dis- 
union of the muscular hearts, a concentration of organs being one of 
the most characteristic features in perfection of development. 
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In tlie most .simple of the .cartilaginous , fishes the vertebral articula- 
tions are not distinguishable; the spinal column is little more than a 
cartilage through which are dispersed granules of phosphate of lime, 
and even in osseous fishes the proportion of earthy matters contaixied 
in the ^skeleton, is .comparatively small. ' . 

l^he nor^^ form of the vertebrae in fish is, a cylindrical body with 
two: concave, cup -like' articulating surfaces; the interval between two 
vertebrae being filled up by a fibro-cartilage, which of course presents 
two globular surfaces corresponding to the cavities of the vertebrae : 
this circumstance is of considerable importance, as we shall be able 
to show the steps by which a transition from this form, typical in fish, 
to the vertebra of a reptile has been effected. 

The lateral development and extensive mobility of the intermaxil- 
lary hones are also worthy of observation, as the same characters 
obtain in the next class, the Batrachia. 

In the petrom^zon» the nervous system exists in a very rudimentary 
condition-— very much in the state in which we observe it in the em- 
bryo of the chick ; two delicate cords, placed along the back, and giving 
off from their sides other nervous filaments. 

The two nervous cords developed in the embryo upon the serous 
layer of the germinal membrane diverge anteriorly to enclose three 
spaces, which being afterwards filled up by cineritioiis matter become 
the medulla oblongata, the optic lobes, and the hemispheres of the 
brain. In the class of fishes the optic lobes, dedicated to the supply 
of organs of sensation merely, are nearly double the size of the 
hemispheres ; but as we ascend in the scale, the latter become gradually 
larger and extended backwards in proportion as the former are retard- 
ed in development, and also in some indefinable ratio to the power 
and extent of the intellectual faculties. 

The organs of respiration in the class of fishes are always branchial, 
but present some differences in the two great divisions of the order, 
the cartilaginous and osseous fishes. In the latter the hranchise, 
formed by innumerable ramifications of the branchial arteries, hang 
suspended from the branchial arches, having their outer edges free 
and movable. The water which is drawn into the mouth by the 
action of the os hyoides and branchial arches, passes over these vas- 
cular follicles, and escapes by an opening common to all the branchise 
of one side, and defended by^ a valvular structure composed of an 
opercular membrane and a bony operculum. 

In the cartilaginous fishes, on the contrary, with the exception of 
two families, the sturgeons and the chimeras, the hranchise, instead of 
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having a free margin, ■ are' fixed, being connected with the integument 
by their external border. The consequence of this conformation is, 
that the water -which passes- over the-brancM^ makes its exit through 
distinct canals opening on the surface, whose number varies from 
four to seven in different genera of the order. 

In all this may be observed an evident tendency to a higher degree 
of development, an attempt on the part of nature to cause the respi- 
ratory apparatus of the most perfect of the class of fishes to assume 
the appearance of that possessed by the most inferior among reptiles, 
and the next step will be to inquire whether there is not to be found 
some intermediate state between the two. 

The larva of the common frog is, during its larva condition, bond 
jide^ a fish ; its respiration is aquatic ; its circulation double ; it possess- 
es four branchiae on each side, suspended from branchial arches, not 
enclosed however by an operculum as in fish, but hangingfree from 
each side of the neck. The heart consists of two cavities, an auricle 
and a ventricle; the whole of the blood passes through the branchias by 
four branchial arteries on each side; it is returned by as many branchial 
veins, which afterwards unite to form the abdominal aorta. This cir- 
culation is strictly branchial not systemic, and is in every respect the 
circulation of a fish. During this fish-like condition of the larva, the 
spinal cord presents no enlargements in its course, and extends down 
through a number of coccygeal vertebrae ; at this period also the optic 
lobes are larger than the hemispheres of the cerebrum, as in fish. 

This then may be considered to be the intermediate point of deve- 
lopment between two series of forms of animal life, and here is the 
stage from whence to set out in marking the changes which are re- 
quired to render, not only the same type, but the same individual capa- 
ble of exercising its functions in a medium very different from that in 
which it originally existed. 

After remaining in its icthyoid condition for an indefinite period of 
time, the duration of which is influenced by a variety of circumstances 
immediately affecting the development of the animal, as temperature, 
the action of light, the abundance or scarcity of food, &c. the tadpole 
begins to undergo certain changes, which are the prelude to a complete 
metamorphosis ; changes which are to give it the organs and habitudes 
of a land animal, and enab|e it to act a part in a situation totally foreign 
to that to which it has been accustomed. 

This first of this series of changes takes place in the nervous system. 
The direction of development, which has hitherto been longitudinal, 
becomes lateral ; the spinal cord shrinks up, and the coccygeal verte« 
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bi*iee of tlie, tail are gradually absorbed ; enlargenteiits of tlie cord are 
evident at tlie points where tlie organs of locomotion are to be pro- 
duced, and shortly after these organs begin' to. display themselves. 

At the same time an important change takes place in the relative 
magnitude of the hemispheres of the brain and tlie optic lobes. In 
fish, as before stated, the optic lobes are the larger, the hemispheres 
having attained but a very inferior degree of development ; during the 
metamorphosis of the larva, the latter rapidly increase in size, till they 
have become considerably larger than the optic lobes; the olfactory 
tubercles are no longer separated from the hemispheres ; the whole 
cerebral mass having assumed a more concentrated form, instead of 
presenting the appearance of a number of imperfectly united ganglia. 

In speaking of the mode in which the blood circulates in the larva, 
I described four branchial arteries on each side, passing to as many 
respiratory organs, and conveying to them the blood which is to 
undergo the process of oxygenization. 

Synchronously with the change which the nervous system undergoes, 
this mode of circulation experiences considerable and important alter- 
ations;-— the anterior branchial arteries, which are so many subdivi- 
sions of the aorta, are obliterated — the posterior branchial artery alone 
remaining pervious ; while its numerous ramifications are reduced to a 
single trunk, the union of which with the artery of the opposite side 
forms the trunk of the abdominal aorta. From the thoracic aorta is 
given off on each side a small pulmonary twig, which now becomes 
the channel through which the blood passes to the organs of aeration. 

Another remarkable circumstance is the change which now takes 
place in the form of the vertebrae. The vertebra of a fish, we have said, 
presents two cup-like articular surfaces, the space intermediate between 
two vertebrae being filled up by elastic cartilage. The vertebrae of 
reptiles always present one convex and own concave articular surface, 
the globular head of one vertebra fitting into the concavity of the one 
immediately below it, so as to form a ball and socket joint. While in 
the tadpole state, the vertebrae of the animal resemble those of fish ; 
but it was observed by Duteochet, that, at the period when the change 
in the respiratory apparatus was going on, the intervertebral substances 
became ossified, each uniting itself to the vertebra immediately pre- 
ceding. 

When the metamorphosis has been fully accomplished, the lungs of 
the adult animal are found to be tolerably perfect, but still not so 
minutely cellular, and consequently not presenting so extensive a sur- 
face for the aeration of the blood as in the higher reptiles. Never- 
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theless^ the respiratory organ would appear to have made its appear- 
ance in so perfect a form rather suddenly on the stage, if we were not 
able to trace it progress towards perfection from fishes themselves 
through other members of the Batrachian tribe, up to the point where 
we have seen it completely formed, and capable of exercising all its 
functions in the adult frog. For this purpose we must return to our 
examination of the class of fishes. 

All fish, with the exception of the genus plem^onectes, are furnished 
■with an air-bladder, for the most part entirely isolated from any 
communication with the atmosphere, and inflated with an aeriform 
■fill id, secreted sometimes by the internal walls of the airsac itself, 
sometimes by a distinct glandular organ attached to it. The air con- 
- tained in this bag is found to vary with the habitude of the animal, the 
quantity of oxygen being increased in proportion to the depth of 
water which it inhabits. 

This air-bag, which is totally imperforate in the least perfect osseous 
fishes, is found to communicate with the external atmosphere in the 
most perfect osseous, and in the cartilaginous, fishes ; in the carp it 
opens by a long canal into the stomach, in the sun fish and in the stur- 
geon it communicates with the oesophagus. 

In the proteus angumus and the siren lucertina^ animals belonging 
to that division of the Batrachia CBS\QdL 9perennibrancMay from the 
circumstances of their retaining their branchim and their aquatic mode 
of life during the whole term of their existence — we find two air sacs, 
very similar in appearance to the air-bladders of fishes, each communi- 
cating by a narrow membranous tube with the pharynx. Upon these 
sacs a minute branch sent off previously to the origin of the branchial 
arteries, is seen to ramify, hut the influence which can be exerted on 
the circulation by this means is too slight to be taken into considera- 
tion. 

Advancing one step higher in the scale, we come to animals 
which at a certain period of their life lose the organs of aquatic 
respiration, and breathe atmospheric air only by means of lungs — in 
short, undergo the metamorphosis we have been considering in the 
larva of the frog. 

This change is first observed in the tritons or salamanders, 
belonging to that family of Batrachia which from the circumstances 
indicated has derived the epithet cadudhrmeUm. In these animals 
the lungs still retain the form of simple sacs, in the upper and back 
1 part of which a cellular structure and more complex ramification of 
the pulmonary vassels begins to appear — a structure which is' at length 


1833.] in t^e mM-HmiBi'^Teriehmtan 473 

iwfeated 'lil t!ie family of tlie Orocodilida, where the most complete 
system .of Respiration obtaiiis atnong reptiles. ■ 

It lili now been shown, that in the two great systems which exer- 
cise the most important intiieTsce over the development of the animal, 
theRf is a gradual and welhmarked progression towards perfection In 
the organs by aid of which these functions are performed ; and that 
it does not require the aid of the imagination to trace the steps by 
•which the simple air-sac of the sturgeon has' passed through the inter- 
wiling stages in the protetis and the triton to the elementary lung 
of the frog and the more perfect organ of the crocodile. 

It will be as easy to show that the same system of gradual progression 
has been followed throughout all the members of the series ; the 
•which unite Batrachia with the Ophidian reptiles, and these latter with 
the Saurian tribes, are too evident to render necessary a lengthened , * 
detail. 

In the genus cmciUa we are supplied with the form which connects 
the Batrachia with the serpent race. The auricle presents a partial 
septum, an indication of the change to he effected in the heart of the 
true serpents, where there are three distinct cavities. In the arrange- 
ment of the teeth upon the maxillary and palatine bones, the cecilla 
resembles the proteus, but in the shape of the teeth comes nearer the 
true Ophidia. 

With regard to the respiratory organs, the left lung is, as in ser- 
pents, retarded in development. The skin is soft and naked as in Ba- 
trachia, but according to Baron Cuvier, it contains, within its substance, 
small scales regularly disposed- in transverse bands. The true serpents 
are separated from the Saurian reptiles by the total absence of any ves- 
tige of sternum or extremities \ this is the most prominent character, 
and will therefore be the most easily traced. 

If we passed at once from Ophidia, where extremities are totally 
wanting, to the lizards where they are perfectly formed, we might sup- 
pose that there had been a sudden production in one order, of an orga^, 
of which we had observed no elementary condition in the order imme- 
diately preceding ; a circumstance entirely at variance with all that 
has hitherto been observed. 

But in this instance, as in every other, there have been successive 
stages through -which the organs of locomotion, have passed. There is 
a small family of reptiles placed between Sauria and Ophidia, in whom 
these organs are seen to be gradually developed. In the unguis and 
the Q^Usaums a rudimentary sternum and pelvis are concealed beneath 
the integuments j in the scMtopudk a small femur has been added, 
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wliicb here commences to displaj itself externally. From hence the 
gradual progress of the organ may be traced through the cMrotes, the 
and the 

In the same way may be seen the gradual increase in the size of the 
left lung which had been retarded in growth in Ophidia — and the pro- 
gressive perfection of the organs of sense>, of the osseous, and of the ner^ 
Tous systems, "With regard to Chelonia^ the highest in the class of cold- 
blooded vertebrata, the consideration of the numerous analogies which 
their anatomical structure shows to exist between them and %Yarm- 
blooded animals, the commencement of a perfect division of the ven- 
tricle, and the evident transition from these animals to the class of 
birds, are subjects which would extend this paper beyond the limits of 
a brief memoir. 

In the endeavour to trace the connection between these different 
tribes of animals, it is to be remembered that the materials for investiga- 
tion are comparatively few ; that unacquainted as we are with the inter- 
nal structure, and more minute anatomical relations of the extinct 
races, we are deprived of the evidence most material to our cause ; yet 
imperfect as our knowledge of these animals must necessarily be, we 
are able to trace in their analogies with existing genera, a t3q)e inter- 
mediate between two important divisions of the animal kingdom, and 
occupying permanently the station now held temporarily by Batrachia 
during their metamorphosis. 

. Examples of this kind, where the intermediate stages apparently 
wanting in our systems of zoology are to be discovered in the ancient 
strata of the earth, are very numerous. Among the fossil Echinoder- 
mata in the chalk formation, the gradation of development, from the 
fiattened and ramified euryale, through the clypeaster, the senteUu, 
the ananchite, the galerite and the spatangns, to the concentrated 
and spherical form of the cidaris and echinus, must strike the most 
cursory observer. The tertiary strata of the Paris basin, have furnish- 
ed us with the links which were wanting in the order Pachydermata to fill 
up the hiatus which separated the pig and the tapir from the ele- 
phant. 

If these observations be correct, no organ or system of organs, nor 
any new type in the animal world, can be said to have suddenly appear- 
ed on the stage of existence. There are certain laws to which nature 
herself is compelled to submit, and by which all her operations must be re- 
gulated ; and notwithstanding the weight which attaches to the opinions 
of the learned professor already quoted, I cannot help believing that 
amongst them is to be found the law of progressive development. 
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III . — Some Geological Remarks made in the country Between Mirzapdr 

md Siigar, and from Sdgar Northwards to the Jumna* By the Rev* 
... Everest, J’.' 

MirzapUr is situated; on a kankar bank on tlie sontliern side of tbe 
Ganges, and somewbat ■ higlier above the level of the water than 
these banks Bsuallj are. The: steep aide of it, towards the river, shows 
a section of strata similar to what is usually observed in this formation, 
viz. beds of clay and calcareous marl of different colours with nodules 
of limestone imbedded in them. The lowermost of these beds exhibit 
some inclination and faults in particular places, which indicate that 
they have suffered some disturbance since their deposition. Upon 
these the upper beds rest horizontally and uuconformably. One or two 
casts of shells (apparently fresh-water) and some small fragments of 
vegetable stems, were the only remains I could observe. But the 
appearance of the kankar nodules here marks more strongly their 
origin than in any place I have yet seen. They are mostly of 
the form of stalactites, from the size of a finger to that of a wrist in 
thickness, and, when broken, shew a compact, splintery, bluish-grey 
limestone, with occasionally minute scales of silvery mica disseminated 
through it. Occasionally too they are dependent from the roofs of 
small cavities in the clay-beds, and at other times spread out into 
layers, so as to form a complete seam of limestone. Before quitting 
the subject of kankar, I wish to notice a remark I have sometimes 
heard made, that probably the formation of kankar is yet going on. 
Mr. PiDDiNOTON alludes to this in his remarks on the silt deposited by 
the river Hugli, and from his analysis it would appear that the quan- 
tity of carbonate of lime in the silt is considerable. That kankar may 
be yet forming in many places where calcareous springs are now 
running, cannot admit of doubt ; but that it is at present depositing 
from the waters of the Hugh or Ganges I am inclined to disbelieve. 
For, were this actually the case, we might expect to f nd kankar on 
low tracts that had been flooded, after the retiring of the annual inun- 
dations ; whereas the very reverse of this happens. As far as my experi- 
ence goes, kankar is never found on the low grounds that are inundat- 
ed. On the contrary the kankar banks are the only parts of the 
country that remain several feet above the level of the highest floods'*^, 

* Coissiderable deposits, however, of saline matter are to 1>e found on lands 
Overflowed by the Jumna, when the rains are over; which, of course,! are a recent 
formation : hut the saline deposits, as I have noticed elsewhere, are usually above 
^ih© present level of the floods. 
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At the distance of four or five miles to the soiath of Mirzajjur we 
come to the sandstone range, about 200 feet high, and presenting a 
steep escarpment to the alluvial plain at its base. Thence it sweeps 
round in a N. W. direction to Vinddclial, where it may be traced 
nearly to the bank of the river. The front of it towards the water 
is covered with rounded boulders nearly to its summit. From hence 
this range extends to Chunar, as may he seen in Captain Frakklin’s 
map, and east of that to a place called where 1 have before 

mentioned it as occurring. It preserves here the same character as 
at that place, viz. that of a small-grained, highly consolidated sandstone 
approaching to quartz rock, usually of a greenish grey or faint pink 
colour, and splitting into large slabs of divers thicknesses. At Vinddekal 
the general dip is to the west at an angle from 5® to 20*. Further to 
the east, where the road to Sdgar ascends it at the pass of Tdrd, the 
dip is to the west, and scarcely perceptible. At the Tdrd waterfall a 
deep section may be seen of it. It presents no variety of character, 
nor is it at all interstratified with marls or shales. At the foot of the 
pass I found an eifiorescence of soda on akankar bank, similar to what 
occurs in the plain to the N. W. of GMsipur. 

After ascending the pass we travel over a country nearly fiat and 
covered with soil and vegetation. About 20 miles further on, at 
Ldlganjt the rock was laid bare in the bed of a small nullah dipping 
slightly to the north. The soil above it contained pieces of kankar 
and iron ore, similar to what occurs about and elsewhere. 

Nine miles further on in the bed of the Balan river, the rock was ex- 
posed with a slight dip to the west. At the foot of the Kattra pass (for 
the situation of which I beg to refer to Capt. Franklin's map, (Trans. 
Phys. CL vol. i.) I met with soda efflorescing, and kankar, at the side 
of a ravine, as I had done before at Tdrd* From Kattra the road 
•winds up a precipitous ascent over strata of sandstone dipping to 
the N. W. The sandstone does not appear to differ from that of the 
lower platform from Kattra to Tdrd, but it is here interstratified with 
thick beds of red and greenish-grey marl-slate, and rarely with thin 
layers of a rock resembling greywacke, rather dark-coloured but con- 
taining pieces of slate imbedded. At Mowganj, two marches beyond 
Kattra, the dip of the rock was N, E. at an angle of from 10* to 15®, 
as seen in the bed of the nala. At Lour, a little further on, they 
were quarrying a slaty marl, with shining facets and white streaks 
running through it. These streaks are calcareous and effervesce strong™ 
ly with acids. Pieces of a compact splintery limestone are also to be 
found lying about on the surface. The strata here are horizontal. In the 
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Fakanganald»h^twtm Lour mdi Mungmdi wa'^first came to a thick 
slat3r limestone, generally -whitish* earthy^ and marly* and varying 
to yellowish, greyish, and fine splintery. At the dip was 

to the north, a red slaty marl. About this part of the country we begin 
to see a distant range of hills, bounding our prospect to the south and 
south-west, — the Kymiir hills ; judging from the outline, they appear to 
be sandstone with a horizontal stratification, and look as if a third 
platform or table-land existed in that direction. Beyond Eaypm a 
low hill appeared to the south of the road, of a thick slaty limestone 
similar to that at Pakkdrtga: dip very slight and irregular ; 

layers of a black kind of porphyry are interstratiiied with it. This 
black .rock sometimes changes suddenly to white, and appears vitrided 
exactly like porcelain. At Uewah the limestone was extensively laid 
bare in the bed of the river, but it is here principally massive, passing 
from greyish to bluish black and black, and exactly resembling the 
mountain limestone of England. At Rampur, one inarch beyond 
Mewah, strata of red and variegated marl, most of them calcareous, 
were exposed in the bed of the rivulet for two or three miles to the 
south ; — dip slight to the north. Beyond Rdmpur the same bluish 
black limestone appeared as at Rewah, At Patrdhat a similar lime- 
stone was resting on the variegated marl slates, with a slight dip to 
the north. Near Lohdwel we passed over horizontal beds of a crumb- 
iing green and red marl for a considerable distance. At Ndgowar a 
similar limestone appeared to that at Patrdhat, resting like it upon 
the marl slate. But it here appears to abound in what I believe to be 
coralline remains, I might rather say, to be entirely composed of 
them. I forbear describing them, as I have sent specimens with this 
paper, which can be examined by those who have means of reference 
at hand*. I was not fortunate enough to discover any of the stems of 
ferns and gryphite shells, described by Capt. Franklin ; nor in my 
whole journey over this limestone did I meet with any other kind of 
organic remains than the one I have just now spoken of, though I 
made diligent search for them during a whole fortnight. They must, 
therefore, be extremely rare, and in this respect the limestone differs 
widely from any of the English limestones above the new red sand- 
stone. From this place we passed alternately over strata of sandstone, 
red marl slate, and limestone, without being able to trace their con- 
nection with each other, until we came to Hattah^ Here on the slope 

* The specimens are deposited in the As. Soc. Museum \ but their nature has 
BOt been ascertained. They are identical with what Franklin named “ steins of 
ferns.*’ See As. Res. xnii. p. 29. — En. 
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to tlie east of tli^ village liorizontal strata of sandstone exposed 
to view ; at tlie iirst nala* lower down, was a whitish argillaceous 
limestone overlaid hy sandstone; at a nala still lower down, layers 
of sandstone, limestone, ahd rednaari slate were to be seen interstratified. 
A few miles further on, at Nngar^ a low cliff on the side of the river 
■Sonar: shewed a section ■ of the strata as ■' follows ; uppermost layers, 
sandstone j^middle, red marl slate lowest (in bed of the river) argi!« 
laceous limestone. I had before conjectured that this would be the case 
from the continual alternations of sandstone and limestone, every mile 
or two along the road by which we had travelled, though both were 
horizontally stratified, and little or no difference of level was to he 
noticed. This led me to conelude that the limestone was of no great 
thickness, nothing more indeed than a bed in the sandstone, and the 
appearances I have now described at Nag ar confirm this, 

Capt. Feanklin speaks of the limestone being not more than 100 feet 
thick upon the sandstone, I have never found it 10 feet thick, without 
layers of sandstone iiiterstratified. Beds of limestone of a similar 
kind do not appear to he uncommon in this formation : near Chmjn^ 
pur, about 35 miles to the south of GMsipur, I had an oppor- 
tunity of examining one of these. The sandstone range there presents 
nearly the same appearance as at the back of Mirsapicr, except that 
it is somewhat higher, and the dip^ as far as I traced it, (which was 
about 20 miles to the eastward) is inwards, or to the south and south- 
west. At a place called Mussaye the limestone may be seen cropping 
out at the base of a sandstone hill, and dipping at a considerable angle 
to the south. It is usually slaty, but varies much in character in 
other respects, passing from grey to black, and then resembling the 
English mountain limestone. No remains could be found in it, but 
about 10 miles to the eastward it is seen again at Bttraband. But I 
have neither seen, here nor elsewhere, any of the beds of loose slate 
and clay that accompany the lias in England. Were it necessary to 
class these with any of the European formations, transition limestone 
would be the most proper name for them. Though it is certainly more 
correct to consider them merely as beds in the sandstone ; which sand« 
stone, it must he remembered, is never found reposing on any but 
primitive rock. 

As we leave Patteria, the easternmost extremity of the hills of trap 
fronts us, and the road winds along it for some distance. For 30 or 
40 miles to the east of this the strata of sandstone had become broken 
and disturbed, dipping in various directions. Eolied pebbles of sand- 
stone and pieces of agate and chalcedony are seen lying about, not 
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coB&ied to tlie water-courses and lowest groaads, but extending over 
tlie higiiest ridges. ' Near tbe' bank of the iS'oyiar slievred a 

section of a bed of pebbles several feet thick, containing fragments of 
shells of the genera ei/ das, paludina^ mid miio. At Usidma I observ- 
ed a curious appearance, which would lead to the inference that kankar 
nodules and the soil in which they are imbedded were deposited on the 
sandstone at a time when the latter was in a state very ditferent from 
what it is at present, viz. soft and flexible. At first sight it appeared 
that the kunkar and soil were interstratified with the upper layers of 
sandstone ; but on looking further it seemed that both had come in 
from above through a fissure in the rock, and that the layers at the 
edge of this fissure had been bent downwards, as if by the superin- 


cumbent weight. 


Thus 



I ^ J A, layers of sandstone. 
I £ B, kaukar and soil. 


Now no pressure however applied is sufficient to bend a layer of sand- 
stone in its present state. In the rained palace of Akbae at Fatteh- 
pur Sikri, many slabs of sandstone that have formed parts of the roof 
of the building may be seen broken asunder from long-continued pres- 
sure, but none of them, though there are many entire, are in the 
slightest degree bent. 

At a short distance beyond Patteria the road passes over a white 
earthy limestone rock, containing sandstone gravel imbedded. This, 
in some places, loses all massive appearances, and becomes a collection 
of nodules not differing from kankar. They are however more white 
and earthy, approaching to the nature of chalk, than I have met with 
in the country to the eastward. As we advance, the peculiar outlines 
of basalt present themselves in the country round. The road soon 
crosses what has apparently been a stream or coulee, and has taken, 
the lowest ground. It is dark- coloured, nearly black, and considerably 
cellular on the outside ; yet this is an effect only produced by weather- 
ing ; within, it is a solid hard basalt, of great specific gravity, and 
containing olivine imbedded. The surface of the soil in the country 
round is strewed with large round balls, resembling the volcanic bombs 
of volcanic districts : but they too, although scoriaceous on the out- 
side, are, within, a solid basalt. With these are found abundance of 
agate and chalcedony. These appearances continue all the way to 
Sdgar, and the rock does not differ in character, except that it some- 
times becomes of a lighter colour, and is then in a high state of de- 
composition, crumbling under the hand. Three or four miles before 
reaching Sdgar, where the road had been cut through the rock, a 
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ridge of basalt affecting the columnar form is seen resting upon a 
lighter coloured stratum, which shews by its state of decomposition, 
its great antiquity. From all I have been able to see or learn of this 
formation from others, it appears every where to preserve great uni- 
formity of character, and resembles (as stated by Mr. Lyell when 
speaking of it on the banks of the Nerhudda) the currents of prismatic 
lava in Auvergne. Currents of porous lava, cones of cinders, scoria, 
pumice, ashes, all those products that peculiarly belong to modern vol- 
canic formations, are wanting. We meet every w-here with a compact 
heavy basalt, with olivine sometimes and augite crystals imbedded, and 
agates, chalcedony, and jasper in great variety and abundance. And 
though some of the currents appear to have taken the lowest ground, yet 
their outlines are so worn down and effaced, and their surfaces are so 
deep in soil and vegetation, that it is difEcuit to assert even this with 
certainty. 

About a mile distant from Sdgar many white blocks appear- 
ed by the road side, which I at first mistook for a kind of trachyte, 
from the peculiar rugged appearance of them : add to this, that crys- 
tals are disseminated in the porous earthy base, looking just like the 
crystals of glossy felspar in that mineral. On minuter inspection, 
however, it is nothing but limestone. Its softness, its strong efferves- 
cence in acid, and specific gravity, (2.67) separate it from every sub- 
stance with which it might be confounded. Besides the form I have 
mentioned, it sometimes becomes altogether earthy, and then reminds 
us of the most common form of deposits from calcareous springs : at 
other times it is altogether crystalline, and then passes into a fibrous 
form, resembling satin-spar, or calcareous alabaster. It has been 
deposited at the side of a coulee of basalt, and it is here that Capt. 
Sleeman discovered the remains of palm trees changed to a brown- 
coloured flint, or rather jasper. As one kind of palm tree (the date 
palm, I believe) yet commonly grows by the side of most running 
streams in this part of the country, we have no reason to suppose 
any change of climate to account for their appearance here. The 
manner, however, in which they are scattered through the soil is not 
so easily explained. They are usually found above the solid stratum of 
calc- tuff, and a trunk is seldom found entire ; but they are in sharp angu- 
lar* fragments, as if they had been shattered by a violent blow : with 
them are pieces of the calc-tuff, which is found below. In the short 
distance from Patteria to Sdgar we had met with two of these for- 

* Nor do we find traces of any such substances disseminated through the 
tufaceous limestones, as is commonly the case in volcanic tuff. 
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mations*. They are nothing hut kankar someTJvliat more developed, 
and probably were deposited at a period when the continent was 
raised above the level of the snrrounding ocean. Among the remains, 
Jiowever, from the neighbourhood of Jabalpur, which appear also 
to have come from a recent calcai*eous deposit, are shells which appear 
to be marine, : At : about 30 miles north-east from Sagar, 

I had an opportunity of observing another mineral more largely de- 
veloped than I had seen it in the country to the eastward. This is 
the hydrated iron ore, which occurs in loose pieces abmit Banhuam 
and Bankura, often accompanied by kankar. It is, I believe, the 
laterite of Dr. Buchanan, and here forms the summit of the Tuismahl 
hill in a bed of many feet in thickness. For the reason wdiy a 
deposit from springs can thus cap an isolated hill rising out of a plain, 
I must refer to M. Montlosier*8 ingenious explanation of the isolated 
peaks and platforms of basalt in Auvergne. This mineral is largely 
developed in the country to the north of Tuismahl, and is, I believe, 
the ore which is usually smelted for iron. 

We left Tuismahl in a N. W, direction, and soon came upon 
the sandstone again. It is, to be sure, occasionally to be seen 
in isolated ridges rising out of the basalt ; but now this latter 
disappears, and it becomes the formation of the whole country 
round us. We find the basalt again some miles before reaching 
Issdgarh, a fortress about 50 miles north of Seronj, and it here 
shews more symptoms of a recent formation than I have yet seen. 
The couleds are better defined ; they have evidently, in some places, 
taken the lowest ground, and their surface is yet rugged in a 
degree, but their composition is, as before, a solid basalt. We quit 
the basalt altogether at Issdgarh, and come upon the sandstone, which 
•we travel upon to Pakdrgarh, about 30 miles west of Gwalior, where 
•we descend into the plain, and find ourselves again among kankar 
banks and ravines. The sandstone remains unaltered in character. In 
the bed of the Betwa it w’'as quartz rock. In the country round Delhi 
it is usually quartz rock, nearly perpendicular, and dipping to the 
eastward, A few miles to the south of Pahargarh I observed a pecu- 
liar appearance of the kankar. It forms a calcareous cement to a bed 
of rounded pebbles, and above this forms another bed similar to those 
which are to be seen so frequently on the banks of the Ganges. 

^ Tliere is no known force hut that of an earthquake that could produce such 
effects. From Dr. SFiLSBtrRY*s account of the' fossil shells he found near Jabal’^ 
pltr, they appear to be scattered through the soil in a similar manner. 
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the Native Alum or SaUjit of Nepal, By A. Campbell, Assistant 
Surgeon, S^o, 

111 tlie number of the Asiatic Society's Journal for June last, there is a 
notice and analysis of one of the mineral productions of Nepal called Sa- 
iajit,” or, by the natives of this place more commonly PatJiar lea Passeo'^ 
or simply /^ Passed" (Sweat). As the analysis was furnished by ]\fr. Sievsn* 
SON with the object of bringing the substance to public notice towards its ex- 
tensive employment in the arts, the foliowing particulars regarding it may I 
hope contribute in some degree to facilitate the above purpose. The specimen 
analyzed by Mr, S. contained in 100 parts, 95 parts of sulphate of alumina, 
but it is not generally speaking procurable in that state of purity ; the fol- 
lowing, the result of examination by Captain Robinson of several portions ta- 
ken at random from the bazar, shews more correctly the value of the miner- 
al as it is obtainable in large quantity, and in the state in which alone it could 
be made available for use in the arts. The purer portions being in such de- 
mand in medicine and surgery, are raised in price to an extent quite incom- 
patible with their profitable application to the general uses of commerce. In 
100 grains are contained^ sulphate of alumina, 66, 

The mineral in the above state (often more pure) is found throughout 
the lo-wer, central, and upper hills of Nepal, Its external characters are those 
described by Mr. S.**^ save that the lumps have generally an admixture of 
red sand, and frequently portions of micaceous stone embedded in them i 
some of the lumps have the smooth surface of stalactites, and are not unlike 
these deposits. All are readily soluble in water, and when touched with the 
tongue give the taste of common alum. It is said to exude in this 
state from the surface of soft rocks ; and sometimes to be dug out of their 
substance ; and from these sources it is collected in considerable quantities 
during the cold and dry seasons, and carried by the Bhoteahs, Murmis, and 
other hiU people to Katmandu, to be exchanged with the merchants of that 
city for money or other ai*ticles. From hence it is distributed thoughout 
the valley in small portions for medical purposes, while the bulk of it is car- 
ried to the plains of* India by petty Newar merchants, and the numerous 
Baipans wiio annually visit this country from various adjacent, and remote 
parts of Hindustan. The cost of production and transport of an article to 
the scene of its consumption, is the first knowledge the trader \vants ; and if 
the price paid by Mr. S. for his specimen (one rupee for two rupees' weight) 
was the real value of Salajit on the banks of the Ganges, its use in the arts 

^ In small light lumps, colour brownish white ; externally anhydrous ; internally semi* 
crystalline; fracture slightly tibrons, with a lustre resembling asbestos ; porous, containing 
mall cavities lined with scarcely perceptible needle-like crystals ; adheres a little to the 
tongue. Taste acidulous saline, soluble in twice its weight of distilled water ; specilic 
gravity not ascertained, but probably not quite double the weight of distilled water ; 
friable. 
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of dyeings printing, &c. at that place, as at anj other further removed, must 
for ever remain pi-oblematical. The price he paid for it was that which the 
physicians of India give for a drug to which they attach an undue merit, and 
on the sale of which they realize a huge profit from their credulous and 
ignorant patients. A respectable authority tells me that he has paid for this 
stuif at Benares one rupee for one rupee weight, and at more remote places 
from it is sold at a rate' still more exorbitant.', The average price of 
white^. Saldjii in Katmandu ranges from 12 annas to one rupee 
of three cacha seer, or from 11 to 15 rupees per pakka maund of 40 seers, 
and the cost of transport to the banks of the Ganges or Gandack is as fol- 
lowS'.:'"— ' ■ ' ' 

A MD. porter will carry two maunds from hence to Hltounda for two rupees 
one anna, and a bullock will carry fi'om thence to Patna four maunds at a 
charge of two rupees seven annas, or from the same place to Gomnlganj 
(on the GandahpW miles south of Bettiah) for one rupee 14 annas. Thus 
the mineral can be stored at Patna an average cost of from 14 8 to 18 8 
rupees per maund, and at Govindganj for 15 annas per maund less, he. 
for 13 9 to IT 9 rupees. This calculation except the cariiage from 
is made in Nepalese rupees, the difference between which and sicca rupees is 
as 128 of the former to 100 of the latter, and there is no additional expense 
except an export duty of 2-| per cent, ad valorem^ levied by the Nepal govern- 
ment, unless there be (unknown to me) an import duty levied in our pro- 
vinces, on minerals the product of this state. 

The quantity now annually exported from Katmandu^ as far as I can as- 
certain, is not more than 15 or 20 maunds, but 1 believe that there would 
be no difficulty in procuring any quantity required of it, and that without any 
addition to the present cost ; for as it is found without the previous expense 
of digging mines, and transported without the necessity of making roads, 
an increased demand would only have the effect of inducing a greater num- 
ber of the hill people to collect the stuff in the hills of their neighbourhood, 
and convey it to the capital ; or perhaps with a steady demand the produce 
of the lower hills would be carried direct to the plains by the collectors of it, 
and the profit of the first buyer or Katmandu merchants by this means saved 
to the consumers in the plains. SaldjU in Nepal as well as in India is at 
present confined exclusively to use in medicine and surgery, and in both 
countries it enjoys a very high reputation, and is used in both as a remedy 
in the same diseases. 

In India it is in much gi*eater repute than in the land of its pro- 
duction, as its price there shews ; and its virtues in some affections are 

^ There is a dark bituminous substance used in Kepal, said to be exuded from rocks ; 
it is called Black Salajit.’^ I am ignorant of its nature ; it resembles in external cha- 
racter the bituminous alum ore (called shale) which is said to be found in Sweden and 
in many coal mines in England, but there is much vegetable matter in it, and it 
is probably a vegetable production, notwithstanding the belief by the JSepal physicians 
of its mineral nature. 


2 2 
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said to be unequalled. Internally it is given as a sovereign remedy 
in iiameo (gonorrhoea), in gleet, gravel, stone in the bladder, semi- 
nalweakness, and sometimes in alvine fluxes; its dose is (to an adult! 
10 grains finely powdered and given in ghee: it also composes anitu 
^edient in several of the compound medicines administered by the na- 
tive physicians, and is said (possibly with justice) to be an admirable re 
niedy in gravel as well as in dian-hcea. Externallv it is chiefly empWed 

in powder as a styptic in recent wounds, and, in solution, to bruises and 
sprains, as well as a wash for foul ulcers. In severe cases off dk and bruis 
es it is internally administered, apparently without any better reason t’rm 
the one stated by themselves, viz. that its being good for a bruised ler 
ought to make it useful to the internals of a hurt man.” It is much 
prized by old women as a remedy in infantile diseases, such as sligiit fever 
diairhoea and bronchitis— and few faqu-s who dispense health to the bo’ 
dy without this mineral. It is exported, from Nepal in small quantities 
to almost every part of India, as few traders, from the horse merchant If 
the Panm to the Baipdri of Tirh^ot, leave this without some of the 
drug, and he faqirs, who flock here annually in incredible numbers, distribu I 
their small stores to their brethren of the craft at every pilgriniage from 
Jagatnath to Mamm-war^ and from Rdmeswar to Dtcarika. This minpril 
IS not confined to Nepal; it is a produce of some part of Behar* and is said 
to be found m smaU quantity in different parts of the Vindhya ranve of 
hills; dthough according to the testimony of the Katnmnda merchants 
of infenor value in medicine to that of Nepal" Its use in the arts of 
calico printing, dyeing, &c. does not seem to have been contemplated even 
in Indm, wheim those arts have been so long practised ; and although print 
znpsdone afterarude fashion throughout the valley of anrS; 

mmeral is a native of its surrounding hills, I cannot learn that it is ever used 
m the making of mordants, for which purpose the sulphate of alumina is 

mand throughout Eui-ope. It remains therefore for European intellSeni 
to introduce this mineral into general use, and when it is cmisidered that "u 
tne alum used in Europe for dyeing, printing, wiutening paper tannim^ and 
dressing leather, &c. &c. is manufactured by a tedious ami expensively 
cess. It will seem strange that a nearly pure native sninhati of 1 ^ ‘ 

Si"'' T attention of the mercantile community of 

01 the mimbeiiess dyers^ printers and t^nnAr- /a. * ^ ^ 

separate vocations throughout the Gangetic vallel. To asSf”!. T 
so. or any other person in procuring this substance, I i tt 
mg on the spot will enable me to give. 

Nepal -I have coUected Saiujit ia Behar with 
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V. — Defence of Li. Burfs Trisection Instrument. 

To the Editor of the Journal of the A.siatic Society. 

Sir, 

The accompanying observations regarding the correctness of Mr. Burt's instru- 
ment for trisectingangles, described in No. 11 , suggested themselves to me, in 
consequence of my attention having been drawn to it by some remarks contained 
in a note at page 159 of No. 15, and 1 take the liberty of sending them to you, in 
the hope, that should you think them likely to be of interest to any of your 
readers, you will give them a place in the Journal of the Asiatic Society. As it is 
not improbable, however, that ere this letter reach yon the subject may have been, 
taken up by a more able correspondent, or that its object may have been anticipat- 
ed by Mr. Burt himself having forwarded a reply in defence of his invention, I 
liope that in either of these cases you will have no hesitation whatever in laying 
this communication aside. . 

In the note above aiiiidecl to, it is objected to Mr. Burt’s demonstration 
of the correctness of his instrument, that the rad. ^ is not proved equal 
to rad. a o, and that it is in consequence imperfect. In the way however in 
which I understood the description, it appeared to me that the length of o h was 
constant^ the leg a d being confined to a fixed point of it by a groove 5 and although not 
so expressed, I imagine it must have been intended that, that point should be at an 
equal distance from the centre with the point a. Should this supposition be cor- 
rect, the demonstration would, I imagine, be complete, without the necessity of 
proving that the locus of the point b is the circumference of the circle ; but that 
such is the case whenever the angle is trisected, would be easily demonstrated as 
follows ; — Let BAF {fg, 1) beany angle whereof BF is the chord, and let AC be 
the line trisecting the angle BAF and crossing the chord BF in D. It is required 
to prove that if from the point B with the radius BD an arc be described cutting 
AC in C (whence BC=BD) then, that the point C shall be situated in the cir- 
cumference of the circle whose centre is at A and radiuszzAB, or that AC will equal 
AB, 

First Z. BDA r= DAF -f /. AFD {Bl I. 32) 

== Z. DAF 4- L ABD {Byps.) (No. 1.) 

Again L BDA = Z DBC 4- Z BCD 
=:ZDBC4-Z BDC 
=: Z DBC 4- Z DAB 4- Z ABD 
Equating these two values of Z BDA, we have 

Z DAF4- Z ABD=:Z DBC 4- Z DAB 4* Z ABD 
Taking Z ABD from each side, Z DAF =: Z DBC 4“ Z DAB 
But Z dab = -1 Z DAF (by hyp.) therefore Z DBC also = Z DAF 
Whence alsoZ DAB =: Z DBC " ' 

But the angle ADF or its equal Z BDC, or Z BCA 
= Z dab 4 - Z ABD or 
= Z DBC + Z ABD or 
= Z ABC ^ 

Whence AB = AC. 

With regard to the latter part of Mr. B/s paper, concerning the removal of the 
fourth leg of the instrument, I am not quite sure that I fully comprehend the 
mode in which the construction of the scale is detailed. If, however, the follow- 
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ing* be a correct explanation of the meaning, there can, I imagine, be no hesitation 
in admitting the conclusion he has drawn. In forming the scale of equal parts 
upon this fourth leg AB {fig, 2) each point in the scale is to be successirely brought 
to the circumference by turning the scale round the point A, so as that each divi- 
sion shall in turn terminate a chord of the variable arc AG, and the line marhing 
the dmsion is then to be cut on it, in the direction of the radius passing through 
it. At the same time the leg AD being placed in its corresponding position (viz. 
at an equal distance on the other side of a perpendicular to CG), its divisions 
will be inarked by the same radius, and this is to be done for every point of the 
circumference AG^B’. 

The divisions upon AD, therefore, form a scale of chords equal in length to 
those of the corresponding arcs AG, Ag, and each of the lines forming them, will 
by the construction tend to the centre when AD is so situated as to cut off an are 
three times the extent of that of which AG is the chord ; and the application of the 
instrument merely consists in adjusting the line AD to the chord of the given arc, 
and then turning round the movable radius CG till it coincide with the division, 
which in that position would if produced pass through the centre, and which, if 
the coincidence be exact, will of course direct the radius to an arc one-third of 
AD. It must however be shown that in any position of AD there can be onlg one 
of the divisions which tends to the centre (or can be made to coincide with the 
radius), this may be easily proved; for if FL (fg, 2) be the correct division on the 
scale, cutting off (by radius passing through it) the arc AG = one-third of the arc 
AD, and if/^be any other division belonging to an arc A^the whole of the divisions 
having been marked off in the manner above described, then it may be demonstrated 
that the radius C/will, if drawn through /, form with/f an angle f/?^eqllal to the angle 
fC F plus half the angle gCV*. Theinstrument therefore seems to be complete enough 
in theory without the fourth leg, but in use, it appears to me that the want of it 
would considerably diminish its accuracy, as it must be very difficult to hit upon the 
exact coincidence when the divisions are very numerous, and as any error at the point 
F would he multiplied at G in the proportion of the two distances CF : CG, this 
would be a serious evil in large angles, as the focus of the point F is a curve which 

^ The demonstration of this is as follows, vide fig. 2. 

First Z CGA=: Z GCM -f Z CMG 

= Z GCM + ICgA^Z. gAM 
= Z GCM 4- Z C^^A -- i Z GCM {EL III. 20.) 

= Z CpA + Z^GCM 
But Z CGA =: Z AFL 1 ^ 

And Z CffA = Z. AFL } Tiypothesis) 

Therefore substituting these values in above equation 

Z AFL = Z A/^ 4- i Z GCM (No. 1.) 

Again Z C/D or Afn == Z CF/ 4* Z /CF 
Or Z AF/ 4“ Z nfl = Z AFL 4“ Z /CF 
Or, by substituting the value of Z AFL found at (No I.) 

=;Z Afi i- Z/CFH- iZGCM 
And subtracting Z A// from each side of the equation 

Z/CF 4- 1 z GCM 
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gradually approaches, and ultimately (when the angle trisected equals 180‘>) passes 
through the centre. 

Mr. B, says that the fourth leg is absolutely necessary to the first construction 
of the instrument, but it has occui’red to me that by forming the scale upon AD 
in a different manner it might be dispensed with altogether. For since AO is always 
equal to AF, and consequently the angles AFG and AGP also equal, it follows 
that if the ariii AB be turned round till *AG coincides with AF, that the point G will 
also coincide with the point F, and the line FL would form an angle with AG ; as 
for instance the angle AQp equal to the angle AFL or AGF. The instrument 
iFOuld therefore i think be equally correct if the dirisions upon AB were first 
drawn in the way that Mr. B proposes, as above described, and, if this leg when 
complete were afterwards converted into the chord AD by reversing the inclinations 
of all the lines Gg^ making them form equal angles on the opposite side of a per- 
pendicular to AB, for then Z^GA would be equal FGA=/ AFG. 

As Ibefore observed, the locus of the point F (jfig, 2) is a curve passing through 
the centre C. A representation of this is given in tig. 3, whicjt also shows it conti- 
nued, and passing through the extremity of a diameter at right angles to GC, which 
it again meets at Al, GM being equal toGL, the diameter of the circle GDL. From 
the circumstances of the distance DK being always equal to 2 vers -sin. Z ^^^^G 
(which may be easily deduced from Mr. Burt’s theorem) may be derived an equa- 
tion to the curve when the co-ordinates originate at the centre (r being s=:GC) 

r^ - 

y^=z2ra? — ai’® -f- ^ V 2rd?-| 

2 4 

As it is also easily described geometrically, it affords a very simple form for the 
construction of an instrument for trisecting any angle from 0 to 180®, and consist- 
ing of a single piece only. A representation of one which I have lately made up, 
and found to answer my expectations fully, is given in fig. 4. It consists simply 
of an ivory scale, whose edge is sloped off, and accurately formed to the figure of 
the curve GKC (fg. 3), and a small part of the diameter GL produced on each 
side to ensure its accurate adjustment to one of the sides containing the given 
angle, for which purpose also small portions of the edge at C and G are cut away, 
in order that the coincidence of these two points with the centre and point G of 
the chord of the given angle may be accurately determined. As no graduation 
whatever is necessary the instrument is very easily made, and the application of it, 
which is also extremely simple, will be understood from the following example ; 
I must first mention, however, that for more convenient measurement the exact 
length of the radius GC is laid olf on the centre of the scale between the points 
MandN. 

Let GCD 4) be any angle to be trisected. 

From the point C with the distance CG or MN as a radius, describe an arc OLD, 
Draw the chord GD, then apply the scale so as to make its edge coincide with the 
side CG of the given angle, and the point C with the centre of the circle 

* From this equation may be derived the other properties of the curve just men- 
tioned. For instance if x be taken equal to o, then jr becomes zzz o or r z=z CH. If on =: 
r, then g also becomes o or r = GF ; and lastly, if x be taken equal to 3 r, then g 
becomes =: o or an imaginary quantity. The curve will therefore pass through the points 
G,C,HaadM. ' ' 
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GLD, and of course since the radius is by construction equal to GC, the point G 
will coincide with the point G (of the chord). Make a mark at the intersection 
of the curve GKC with the chord GD, and a line drawn from the centre through 
that point (K) will trisect the ^iven angle. As the cmwe GKC is the locus of the 
point D in fig. 1, when DB is equal to BC and ABrrAC, which corresponds with 
the conditions of Mr. Bukt’s demonstration, it is unnecessary for me to trouble you 
with any proof of the correctness of the instrument in addition to that already 
given by him. By extending the principle and making use of different curvesf and 
with some necessary modifications, an instrument might be constructed, in hsingk 
piecQi to divide any given angle in any given ratio (within moderate limits), but as 
I have no hopes that any contrivance for this purpose, however simple in applica- 
tion, or comprehensive in its powers, will ever supersede the good old method by 
trials with the compasses, I shall not further trespass on your patience by indulg- 
ing in any useless speculations on the subject. 

I am, Sir, 

Your obedient servant, 

Masulpaiam^ J . S. 

Zrd Julpi 1833. 

P, S. I imagine Mr. Hurt’s parallel lines passing through the same point jire 
Intended to be referred to different places, being coincident, and passing through the 
centre when referred to the plane of the instrument, but parallel w'hen referred to 
one perpendicular to it. 


YL — Compittation of the Area of the Kingdoms and, Principalities of 

India. 

Captain J. Sutherland, late Private Secretary to the Vice-President, having been 
recently engaged in the preparation of a note on the political relations of the 
British Government in India, adopted a mode, on the recommendation of the 
Surveyor General, of obtaining in a rough way the area, or contents in square 
miles, of each state, without the labour of elaborate calculation, to which the ini^ 
perfect data of our maps of the country could not ensure very great accuracy. 

The boundaries of each state having been marked off on a skeleton map drawn 
on paper, of equable texture, as accurately as this could be done from information 
procurable in the Surveyor General’s Office and the Political Department, the whole 
were cut out with the greatest care, and weighed individually, and collectively as a 
check, in the most delicate balance of the Calcutta Assay Office. The weights were 
noted to the thousandth part of a grain, the balance being sensible to the tenth 
part of that minute quantity. Fifteen precisely equal squares of paper (unfortunately 

^ If the whole curve be tised and the chord produced each way, it will intersect it in 
three points (as shown at TCK’K” 3), giving as many positions of the line CK, and as 
many solutions of the problem. Tn this case the intersection with the interior loop, as at 
K, marks the third of the given angle, while those with the exterior branches of the 
curve trisect its complement (or if larger, its excess beyond 90®) and supplement. 

f The locos of the point of bisection for instance would be a semicircle on the dia- 
hieter GC. 
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not the same as that used fer the map) were previously %vcii^1ied t.o aseertuin tiie 
extent of variation to which such a mode of measurement wociid he lijible : the re- 
sults were not very favorable, neither ■was the paper of such equal texture as might 
be fiiiriy coinparcui with^thai used for the map : the weights were as follosva-~(t.o 
the nearest liuiidredth of u grain,) apparently ‘increasing towards the edges of the 
sheet. 


=: 2.65 grains, 

6 2.95 grains, 

n 

= .3.05 grains, 

= 2.65 ' 

7 = 2.90 

12 

In. 

11 

= 2.65 

8 =: 2.90 

13 

=: 2.65 

= 2.68 ■ 

9 ■= 2.80 ■ 

14 

SS 2.65, , 

==: 2.S0 

10 = 3.10 

15 

= 2.75 , . 


Before setting to work on the states, an index or unit of 100 square degrees, cut 
from,, the same , paper, was 'first weighed to serve -as a divisor' for the rest. 

Tlie weighing process commenced in the driest part of the day, taking the wdiole 
of the papers together j thus the continent of India weighed 127-607 graiiiH troy. 
The sum of the individual weights of the separate states wuis 127.773. The addition 
was proved to proceed from the hygrometric water absorbed towards the m^ening ; 
thus weighed j the British states weighed at first 74.36(), at tine conclusion 74.445 ; the 
native powers, at first 53.301 ; the sum of them weighed individually was 53.407 ; 
afterwards, weighed in groups 53,456, being later in the evening. In drawing out the 
table for calculation, proper corrections were applied to neutralize this source of 
error, but coupled with the previous examination of the texture of paper, it is 
sufilcient to shew that the following table must be looked upon only as a rough 
approximation in the absence of better information. The superficial area of Hin- 
dustan, exclusive of the independent states of Nipal, Lahore, &c. according to 
Hamilton, between the latitudes of 8® and So® north, and the longitude of 68o and 
92® east, cannot be estimated at more than 1,280,000 English square miles : and 
the portion belonging to the British and their allies, at 1,103,000 : this estimate 
agrees very well with the present statement. 

Square miles. 

The area of the native states in alliance with the British Govern- 


ment was found to he, 449,845 

That of the territory under British rule with the remaining small 
states and jagirdars, 626,746 

Superficial area of all India,. 1,076 591 


The extent of const from Cape Negrais to the frontiers of Sinde is 3622 British 
miles, the breadth from Surat to Silhet, 1260 miles. 

Captain Sutherland classifies the native states of India under the three fol- 
lowing heads ; 

I. — Foreign^ viz. Persia, Kabul, Senna, the Arab tribes, Siam, Acheen. 

II. ^Eivternal i mi the frontier ; viz. Ava, Nepal, Lahore, Sinde. 

HI. — Inierualf which are those included in the present list. All of these have 
relinquished political relations with one another and with all other states. Thev 
are, according to the nature of their relations or treaties with the English, divided 
into six classes : 

Fiust Class. Treaties offensive and defensive i -rig hi on their part to claim 
protection, eMernal and internal, from the British Government: right Quits pari 
to interfere m their internal affairs. 

2 K ■ ■ 
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'^Square miles. 

Square miles. 

1. 

Oude, containing, by weighment,.. 

. . 23,923 by Hamilton*, 20,000 

2. 

Mysore, 

.. 27,999 


3. 

Berar or Nasrpur,. ............... 

.. 56,723 

. . . . . 70,000 

4. 

Travancore, .... . . . , 

4,574": ....... 


5. 

CocMa, ...... 

.. 1,988 

2,000 


Second Class. Treaties offensive and defensive: right on ihelr pari to claim 
protccimi^ external and internal, from the British Government, and to the aid of Us 
troops to realize their just claims from their own subjects : no right on Us part to 
interfere in their internal affairs. 

Square raiies. Square miles. 

6. Hyderabad, containing, by weighment, 88,88-1 by Hamilton, 96,000 

7. Baroda, 24,950 12,000 

Third Class. Treaties offensive and defensive, states mosthj Mhuiary, ac- 

hiowMging the sipremacy of , and promising subordinate co-operation to, the British 
Government ; but supreme rulers in their own domaim, 

8. Indore, containing, 4,245 square miles. 


Rajptitdna States. 

Square miles. 


Square miles. 

9. 

Oudlpur,! 

;H. 7,300,) 

11,784 

16. Jesalmir, . . 

- 9,779 

10. 

Jeypur, . 


13,427 

17. Kishengurh, 

.... 724 

11. 

Joudpur,. 


34,132 

18. Banswara, . 

.... 1,440 

12. 

Kotab, (H.6/)00,) 

4,389 

19, Pertabgurh, 

.. 1,457 

13. 

Bundi, (H. 2,500,) 

2,291 

20. Biingarpur, 

. .. 2,005 

14. 

Alwar, . , . 


3,235 

21. Keroli, . . 

.... 1,878 

15. 

Biklianir, 


18,060 

22. Serowi, , , . , 

.... 3,024 





/ - i-'i 

Square miles. 


23. 

Bliurtpur, 

(by Hamilton, 5,000,) 



24. 

Bhopal, (ditto 5,000,).. 




25. 

Kutcli, (H. with the Riinn 13,300,) 

.... 7,396 


26- 

Dhar and Dewas, 




27. 

Dhdlpur, , 





r28* 

Rewah, , . 



... 10,310 

Boghelkhand, J 

f Dhattea, 1 




and 

129.^ 

Jhdnsi, 1 



... 16,173 

Bundeikkand, [ ( 

^ Terlii, J 





30. 

Sawantwari, ........ 


.... 935 


Fourth Class. Guarantee and protection, subordinate co-operation, but 
pT&macy in their own territory. 


fTonk,. 

1,1031 


31. Ameer Khan, 4 Seronj, . . . . 

261 1 

.... 1,633 square miles. 

[Nimbahara, 

269 J 

on J Patiala, Keytal, 1 

t Naha and Jeend, J 


.... 16,602 


Fifth Class- Amity and friendship. 

33. Gwalior, containing, 32,944 square miles. 

Sixth Class. Protection, with right on the part of the British Govermnent to 
control internal affairs-. 

34. Sattara, containing, 7,943 square miles. 

35. Kolapur,.. 3,184 

* This column, and other items matched H., . extracted from Hamiltok's Hindustan by way of 
comparison. ; ■ ' 
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Of tlie ahovG stales, four arc Mohammedan ; vix. Hyderabad, Oude, Bhopal, and 
Tonk. Of the Hindu states, eight are Marhatta ; viz. Sattara, Gwalior, Nagpur, 
Indore, Eanda, Kolapur, Dhar, and Dewas. 

Nineteen are Rajput; viz. Oudipur, deypxir, Joudpur, Bund'i, Kotah, Kuteh, 
Alwar, Bbikanir, desalmlr, Tvisliengarh, Banswara, Pertdbgarh, Duiigerpur, Keroli, 
Serowi, Rewah, Dhattea, Jhansi, Terhi. 

Six are of other Hindu tribes ; viz, Mysore, Bhartpur, Travancore, Sawantwdri, 
Cochin, ancl, Dholpur. 

Besides these allied states, there are the following inferior Rajships and ddgfr- 
daris: viz. Ghota Nagpur, Sirghjer, Sambhalpur, Singhbhnni, Oiidipur, Ma- 
nipur, Tanjore, the Bareich family, Forozpur, Mericli, Tansgaon, Nepani, Akiilkote, 
and those of the S%ar and Nerbudda country ; also Sikkim and the states of the 
iiorthern hills. 


Y] L-— Miscellaneous. 

1.— Importation of Ice from Boston. 

The arrival of the Tuscany, with a cargo of ice from America, forms an epoch 
in the history of Calcutta worthy of commemoration, as a facetious friend remark- 
ed, in a medal of frosted silver. In the month of May last, we received a present 
of some ice from Dr. Wise at Hugli, (whose efforts have so long been directed 
to the extension of its manufacture by the native process'*',) as a proof that the 
precious luxury might be preserved by careful husbandry until the season when its 
coolness was most grateful ; — little did we then contemplate being able to return the 
compliment with a solid lump of the clearest crystal ice, at the conclusion of the 
rains I nor that we should be finally indebted to American enterprise for the realiza- 
tion of a pleasure for which we have so long envied our more fortunate country-men. 
in the upper provinces; nay even the beggars of Bokhara, who, in a climate at times 
more sultry than ours, according to Lieut. Buhnes, “ purchase ice for their 
water even while entreating the bounty of the passenger fV* Professor Leslie, 
with his thousand glass exhausters, and his beautiful steam air-pumps, tanta- 
lized us with the hopes of a costly treat, and ruined poor Taylor the bold adopter of 
his theory : — hut science must in this new instance, as on so many former occasions, 
confess herself vanquished or forestalled by the simple practical discovery that a 
body of ice may be easily conveyed Irom one side of the globe to the other, cross„ 
ing the line twice, with a veiy moderate loss from liquefaction. 

We are indebted to Mr. J. d. Dixwell, the agent for the proprietors, for the 
following interesting particulars relative to the Tuscany’s novel cargo, and the mode 
of shipping ice from America for foreign consumption. 

The supplying of ice to the West Indies and to the Southern States of the Union, 
New Orleans, &c. has become within these few years, an extensive branch of trade, 
under the successful exertions of its originator Frederic Tudor, Esq. of Boston, 
with whom S. Austin, Esq. and Mr, W. C, Rogers are associated in the present 
speculation. 

^ See page 80 of the present volume, and former notices in the Gleanings. 

•f Journal, vol. ii. p. 229. 
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The. ponds from which the Boston ice is cnt are situated within ten miles of the 
city. It is also procured from the Kennebec and Penobscot rivers in the State of 
MainCj where it is deposited in icehouses upon ihe banks, and shipped from thence 
to the Capital. A peculiar machine is used to cut it from the ponds in blocks of 
two feet square, and from one foot to eighteen inches thick, varying according to 
the intensity of the season. If the winter does not prove severe enough to freeze 
the water to a convenient thickness, the square slabs are laid again over the sheet 
fee, until consolidated, and so recut. The ice is stored in ware-houses construct- 
ed for the purpose at Boston. 

In shipping it to the West Indies, a vo 5 ’'age of 10 or 15 days, little precaution is * 
used. The whole hold of the vessel is filled with it, having a lining of tan about 
four inches thick upon the bottom and sides of the hold, and the top lifts covered 
with a layer of hay. The hatches are then closed, and are not allowed to be opened 
till the ice is ready to be discharged. It is usually measured for shipping, and each 
cord reckoned at three tons : a cubic foot weighs 58§lbs- 

For tlie voyage to India, a much longer one than had been hitherto attempted'* 
some additional precautions were deemed necessary for the preservation of the ice. 

The ice-hold was an insulated house extending from the after part of the forward 
hatch to the forward part of the after hatch, about 50 feet in length. It was con- 
structed as follows : 

A floor of one-inch deal planks was first laid down upon the dunnage at 
the bottom of the vessel : pver this was strewed a layer one foot thick of tan, 
that is, the refuse bark from the tanners" pits, thoroughly dried, which is found to 
he a very good and cheap non-conductor ; over this was laid another deal planking, 
and the four sides of the ice-hold were built up in exactly the same manner, insul- 
ated from the sides of the vessel. The pump, well, and main mast were boxed 
round in the same manner. 

The cubes of ice were then packed or built together so close as to leave no space 
between them, and to make the whole one solid mass ; about 180 tons were thus 
stowed. On the top was pressed down closely a foot of hay, and the whole was 
shut up from access of air, with a deal planking one inch thick, nailed upon the 
jower surface of the lower deck timbers ; the space between the planks and the deck 
being stuffed with tan. 

On the surface of the ice, at two places, was introduced a kind of float, having 
a guage rod passing through a stuffing box in the cover, the object of which was 
to note the gradual decrease of the ice as it melted and subsided bodily. 

The ice was shipped on the 6th and 7th of May, 1833, and discharged in Calcutta, 
on the 13th, 14th, 15th, and 16‘th September, making the voyage in four months and 
■'■■seven ■days.''^^' ■■■■ , , 

The amount of wastage could not he exactly ascertained from the sinking of the 
guages, because on opening the chamber it was found that the ice had melted between 
each block, and not from the exterior only in the manner of one solid mass as %vas 
anticipated. Calculating from the rods and from the diminished draught of the 
ship, Mr. Dixwell estimated the loss on arrival at Diamond Harbour to he fifty-five 
, tons. Six or eight tons more were lost during the passage, up the river, and probably 
twenty in landing. About one hundred tons, say three thousand rnaunds, were 
finally deposited in the ice house on shore, a lower room in a house at Brightman's 
ghaut, rapidly floored and lined with planks for the occasion. 
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Tlie sale lias not, we believe, been so rapid as might have been expected, amount- 
ing to no more lium ten mannds per diem, although Mr, Rogers has fixed the price 
lit the low rate of 4 annas per seer, one half the price estimated for the HugU ice, 
winch was still calculated to be somewhat cheaper in proportion than saltpetre. 
The public reipiires to be habituated to it, and to be satisfied of the economy of 
its substitution for the long established process of cooling. There may also lie 
sotne doubts of the best mode of preserving so fleeting a commodity, but on this 
head %ve cannot but advise an imitation of the methods pursued on a large scale on 
board of the Tuscany, For the application of the ice to the purposes of cooling 
ample directions have been given in the Glea.nings of Science, vol. iii. p. 120. A 
box, or basket, or tin case, with several folds of blankets, or having a double case 
lined with paddy chaff or any non-conducting substance, will preserve the ice until 
wanted, and for cooling water or wine the most eflcctual method of ail is to put a 
lump of the clear cryvStal into the liquid : the next best is to spread fragments upon 
the bottles laid horizontally, and leave them wrapped in flannel for a couple of hours. 

So effectual was the non-conducting power of the ice-house on board, that a 
thermometer placed on it did not differ perceptibly from one in the cabin. From the 
temperature of the water pumped out, and that of the air in the run of the vessel, 
Mr. Dixwell ascertained that the temperature of the hold was not sensibly affected 
by the ice. Upon leaving the tropic and rimning rapidly into the higher latitudes, 
it retained its heat for some time, but after being several weeks in high latitudes, 
and becoming cooled to the temperature of the external air and sea, it took more 
than ten days in the tropics before the hold was heated again to the tropical standard. 

Mr. D 1 XWEI..L has favored us with a sight of the daily register kept by him- 
self on board, which we regret we have not space to insert at length : — The follow- 
ing extracts however will serve to impart some of the useful information gleaned 
in this first experimental passage from Boston : we sincerely hope and believe that 
it will afford ample encouragement for a repetition of the speculation, and eventu- 
ally lor a regular annual consignment of this new staple produce of the northern 
continents 1 a scheme is now in circulation for supplying ice all the year round at 
2 annas per seer. 

Extracts from the Log of the Ship Tuscany,'' 


. bate. ' . 

Latitude 

Longitude 

Temp, of 

Temp, of 

Fall of 

■Wind.'! 

Remarks. 

1833. 

at noon. 

at noon. 

air. 

water.; 

Ice-guage. 



1 ® 

r 

O 


Q 

. ■ : o ■ 

inches. 



May 

13 

41 

30 N 

66 

44 W. 

61 

. 


S. W. 

moderate. 

If> 

1 39 

26 

54 

51 

64 

70 


N. W. 

fresh. 


20 

34 

24 

43 

00 

70 

68 


W. 

ditto. 


24 

27 

48 

I 33 

44 

71 

73 


N. E.' 

f av. temp, in N. tem- 
\ perate zone, 
air 68.3— water 72.3, 


28 

20 

48 

' 30 

29 

78 

76 


E, 

June 

1 

13 

05 

25 

33 

80 

79 

4 

N. E. 

light airs. 

6 

7 

29 

19 

51 

86 

85 


N. E. 

i dfito. 


if! 

0 

52 

la 

05 

84 

83 

7.1 

S. E. 

1 / average temp, of N, 
\ tropic. A. 82® 


L9 

i 4 

04 s! 

1 22 

21 

82 

80 


S. E. 

1 W. 8l".r>. 


[Having occasion to open the nm scuttle, found the air pouring up from the hold quite warm ; a 
therm, w'^hich stood at 80® in the cabin, rose to 84® in the run.] 

30 2<i i 23 29 I 78 i 73 1 9^ j E. ^ 

[July 2, bored with an auger into the ice house, under the mmn hatch, and cams to ice at 10 inches 
from the top. Cargo as usual dry.] 

July 4 I 29 38 | 1.9 38 | 72 1 4^0 10 1 W. | fresh winds. 
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[Instead of the ijsuftl 10 minutes pumping, required an liour to free the ship from water owing to 
cranckness, and having been 20 days on one tack. She has been pumped out generally 4 or 5 times, 
or about 170 strokes per diem.] 

15 I SB 5S S. ! 12 27 E { 51® I 50“ f guage. | S. W. I [current 

18 1 39 22 I 23 10 } 68 j 70 f 11.5 | N. W. [ in the warm Cape 

[Since leaving the traders, the water pumped from the hold has been 2® to 5® warmer than the sea,] 

moderate, 
ditto.' ■ '' 

in cabin 83® in run 78°4 


30 

39 

33 

63 

00 

61 

60 

. 13.2/. 

W.N.W 

6 

28 

35 

83 

01 

6*2 

65 

M4.3" 

s. 

17 

5 

18 

85 

45 

86 

86 

24.0 

calm. 

19 

4 

36 

85 

28 

89 

86 

24.0 

do. 

21 

2 

34 

85 

14 

89 

86 

25.0 

do. 

23 

! 6 

59 

84 

57 

89 1 

86 

25.0 

do. 

29 

11- 

23 N. 


34 

88 1 

84 

26.5 

S. W. 

1 

1 20 

14 

H7 

08 

86 j 

86 


s. w. 

3 

Diamond 

Harl)ouf. 

88 

83 


s. w. 


Sept. 


Average temperature of S. Tropic Indian Ocean, Air 81®.33 Sea, 8P..39 
JV. Tropic to Diamond Hr. 86.4 85.33 

Average temperature of the whole voyage, Air 73.80 Sea, 74.17 

Do of former vovages— . 

6 June to 18 Sept. 1827 71.71 

16 June to 0 Oct. 1828 71.28 

13 June to 18 Oct 182.9 70.16* 

2 Aug. to 18 Dec. 1830 71-52 

22 Aug. to 16 Jan. 1831-2 74.57 


fresh. 

ditto. 

light. 


83 

84 
83 


81 

82 

84 


2.— 0», t?te Action of various Lights upon the Ueiina. By Sir D. Brewster. 

'When the eyes are exposed to strong lights, objects cannot be seen of their true 
colours, and even lights of ordinary intensity produce a decided deterioration in 
the tints of a fine picture. Hence it is that we see paintings to most advantage when 
we view them through two blackened tubes held close to the eye. By this means 
the colours are not only more brilliant, but faint lights are brought out which 
would otherwise have been overpowered by the action of lateral light upon the 
retina. If we turn a picture upside down, and look at it with the head inverted, 
a similar effect is produced, because the image is received upon a part of the retina 
which is not so frequently used ; and it is for the same reason that the colours of 
the sky and of the landscape near the horizon are so beautifully seen by looking at 
them either between the legs, or beneath the arm with the head inverted. 

It is well known that the human complexion is seen to greater advantage in 
candle, than in day-light, unless the complexions are very ruddy. This arises from 
there being so much more red in candle, than in day-light. There are certain states 
indeed, of the atmosphere, when dark-blue clouds prevail, in which the ordinary 
complexion appears to great disadvantage ; and persons in variable health are often 
described as looking ill, when the change arises from the prevailing colour of the 
■:,;Cl0lldS.': ' 

When gas-lights were first introduced, it was a common complaint among those 
who frequented the theatre that they injured the' personal appearance of the audi- 
ence. This bad quality made them so unpopular, that a red colour was commu- 
nicated to the light by inclosing it in a reddish coloured glass. The effect, however, 
arose from the great quantity of light which was used, and from its influence upon 
the retina ; and if the same intensity of light had been obtained either from oil or 
from candles, the same effect would have been produced. Our* eyes are now so 
much accustomed to the use of strong lights that the retina is not so easily rendered 
insensible to the red rays, and the blue colour of the light is no longer complained 
of. It is, however, still observed, by those who have been for the first time exposed 



1833.] 


Mkcelhneons* 


495 





to gas iiluminatloti, and the eyes of such persons must therefore sen-e an apprea« 
ticeship before they learn to see objects in their true colours. 

The blue colour of gas-light was ascribed to the badness of the gas ; and the 
apparent removal of this injurious quality has been attributed to its increased purity 
and to improved methods of burning it: but tlie truth is, that bad gas, or an 
imperfect combustion of good gas, produces a much redder light than good gas 
burnt in the best manner. The smoke winch is produced in the former cases 
invariably reddens the flame, and its perfect removal causes the gas to approximate 
to tlie light of the sun, which is always bluer than tiiafc of the whitest flames from 
wax, oil, or tallow. 

There is a very pretty experiment illustrative of some of the preceding observa- 
tions, which is easily made. Place two candles at the distance of two or three feet 
from the eye, and about one foot from each other, and having closed one eye, hx the 
other intently upon either of the candles, as if it were examining with attention 
some point of the. wick. The other candle will be seen by indirect vision, and , after 
a little time, it becomes much brighter and bluer than the first, in consequence of 
the part of the retina on which its light falls being more susceptible than the more 
frequently used portion in the axis of the eye, upon which the light of the second 
is incident. The higher degree of excitation of the retina, produced by the candle 
seen indirectly, renders that portion of the membrane less sensible to the red rays j 
and if the excitation is continued, the image will become actually blue, and will be 
surrounded with a halo of yellow nebulous light. The blue image, indeed, will 
sometimes disappear, and leave nothing in its place but a nebulous hole. — PML 
Mag, Marchil%'S'6. 

3. — Stc&stafwes contained in Opium 

M. PEiiLETiEE in an elaborate memoir on opium printed in the A72nales de Chimie, 
mentions the following principles as contained in opium ; viz. narcotine, mor- 
phia, meconic acid, meconine, narceine, caoutchouc, gum, bassorine, lignine, resin^ 
brown acid, and extractive matter, fixed oil, and a volatile, but non-oieaginous prin- 
ciple, w'hich rises in distillation with water. 

Added to these substances, M. Beteii announces (Journal dc Pharmacie, April, 
1832), another peculiar principle j it is hitter, crystaUizable, forms salt with acids, 
especially with acetic acid, with which it gives crystals in the form of very white 
scales, and with sulphuric acid, white silky crystals ; no name is given to this sub- 
stance by its discoverer. 

M. RoBiutjET, it also appears, has separated a new alkali from opium, which he 
calls paverin. Only a few details of its properties are yet given (Journal de Pharm. 
Nov. 1832), It differs very remarkably from other vegeto-alkalies in being soluble 
in water ; saturates acids, is insoluble in potash, and contains much azote ; it 
is very poisonous, and acts very particularly on the spinal iwdrrow.-^PML Mag, 

4. — Death of Captain J. D, Herbert, 

It is with feelings of sincere grief that we record the loss of our most worthy 
friend and late coadjutor, Captain J. D. Herbeet, at Lnkhnowon the 24th instant 
He had been for some time suffering under the effects of the climate : a sudden 
determination of blood to the head was the immediate cause of the fatal event. 


Meteorologiml Register, kept at the Assay Office, Calcutta ^ for the month of September, 1883 . 
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JSfo. 22.—Oeiober, 1833. 


I . — A vi$U to the Gold Mine at Battmig Moring, and Summit of Mount 
OpMr, or ** Gunong Ledang/* in the Malay Peninsula, By Lieut, J, 
T, Newbold, 23rd Megt. Mad, L, Inf, 

On the 20th April, I arrived at Assahan from Malacca on route to 
Mount Ophir. Assahan lies about 31 miles E. N. E. from Malacca^ 
and is our most advanced outpost towards the frontier of the independ- 
ent state of Muar, The stockade is situated on the summit of a knoll 
partially cleared of wood and crowned by cocoanut trees ; it consists 
of a defence of upright piles driven deep into the ground, and is about 
sixteen yards square, with a low banquette running round ; enclosed 
by this is a small unfinished caserne capable of accommodating thirty- 
men, constructed of Atap, The knoll terminates on the north-east and 
west in a swampy sawah, and is approached \y a footpath traversing 
some rough ground from the south * through'llhe eastern part of the 
sawah runs the Assahan rivulet, and beyond this is a stretch of forest 
amid which lies enshrouded Ophir's gigantic foot, Assahan, owing 
to the exactions and tyrannies practised by the petty Malayan chiefs 
around, has been almost deserted by the native population; who are 
BOW, however, re-assured by the J^resence of our troops, slowly return- 
ing to their ravaged homes. 

At a quarter to one p. m. Lieut. Hawkes and myself left Assahan^ 
with a posse comltatus consisting of a naique, six sepoys, and six con- 
victs ; A MAS Kako, the Fanghulu of Smjiedua, the Imam of Bokko^ 
Baniel Peters the Fortugueze 'interpreter, Nasep an Abyssinian, and 
a guide named Haji, with ten Malays provided with parangs"* 
to clear a path through the thick underwood and numerous ratans and 
creepers with which a Malay forest abounds,..,. After travelling along 
2 s " - 
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Visit to the Gold Mine at Battang Moving, £Oct 

a footpath through a dense jungle for an hour or so, we crossed the 
frontier into the Blmr territory. The boundary mark, as pointed out 
by the Malays, is a large Batilcon tree growing close to the path on 
the right hand. After crossing the Schong and Cwimi streams we 
arrived at the latter place at a quarter-past 3, p. m. 

Gtmmi is, or rather was, a small village situated close to the foot 
ofMoantOphir:it contained about 20 houses, almost all of which have 
been forsaken by their inhabitants, owdng to causes before-mentioned. 
It does not appear to have ever benefited by excess of cultivation, but 
probably owed its former population to the proximity of the a'old 
riiines, which merit a brief description. 

khout sixty yards from the deserted hut which constituted our 
“ borai, nearer tne mountain, is a house almost concealed by the 
sloping ground on which it stands, inhabited by six or seven Chinese 
miners, and immediately in front of it is a gold” mine. This place is 
called Battang Moving. The mine is nearly exhausted; it is situated 
on the flat marshy ground at the foot of the slope on which the 
Chinese house stands j in length it measures about ten yards, by four 
in breadth ; and six or seven feet in depth. 

It is filled with muddy water, which is drained ofi^by a simple bam- 
boo hydraulic apparatus somewhat resembling the Indian Pukotah. 
The miners descend for the purpose of digging out the metallic earth, by 
means of rude ladders formed of the notched trunks of trees'; a 
Chinese, who had embraced Muhammedanism, went through the pro- 
cess, which is extremely simple ; having dug out a quantity of the 
earth, which consists of coarse sand, greyish clay and white' pebbles, 
among which crystals of quartz are found, and greenish stones, he' 
placed it in a shallow funnel-shaped vessel of wood, and carried it to 
a stream of water, conducted by two narrow channels close to the 
mine.' - 

The water falling from a height of about a foot washes away the 
lighter earthy particles and clay, assisted by the rotatory moti’on of 
the miner’s hand. This done, he , &efully picks out the stones and 
other refuse too large for the water to carry off, whilst the gold dust, 
in minute portions, sinks to the narrow bottom of the ves"sel, from’ 
which it is extracted, carefully washed, and laid by to be made up into 
small bags each containing one bunkal, {1| oz. tr.) 

The gold of Ophir, though small in quantity, is as fine as that of 
Pahang in quality, being estimated at ninety touch. A gentleman of the 
Madras Medical EstabUshment, to whom I showed the crystals and 
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earth, is of opinion that the latter is the debris of the granite forming 
the summit ; the white masses appearing to be felspar in a decompos- 
ed state : the crystals are quartz, and the small grains in the earth also 
quartz. The gold found in it he supposes to be washed down from 
the mountain as the rock became disintegrated. 

The Chinese showed me a specimen of a stratum of clay of a green- 
ish grey colour, beneath which gold is never found; this is the case 
with the present mine, which they intend quitting to open another a 
few paces distant. 

The Chinese affirm that one mine does not produce monthly more 
than one tael of gold. This is probably designedly underrated. A 
tribute is exacted from each individual of one dollar monthly for the 
privilege of mining here, by the petty Malay chiefs, Inches Ah An and 
Mahmeb.^ 

They levy it in person every two months. These two chiefs are 
nominally under the Tamangong of Muar, (whose maternal uncles they 
are,) but in reality are little better than banditti. 

I give the following on the authority of the head Chinese miner at 
Moimg, as the names of the places around Mount Ophir (for the 
gold is always procured at the foot), where mines have been es- 
tablished : — 

Battang Moling^ Ixedanon, Rejang, Kaddatn, Tanong, Faeedalum, 
Bennjin, Terring, Kayo Atv'O, Kamoijari, Jongi, Beddam^ Boggi Baru, 
Chindagon, Aye?' KiDwig, and Aye?' Cha??ihL 

He also informed me that, formerly, nearly 1000 Chinese worked 
in these mines ; but that of late, owing to the unsettled state of the 
country, they had nearly been deserted. The Chinese, who still work 
at the mines in spite of the oppression they suffer, depend on Malacca 
for their supplies, for which they occasionally dispatch two or three of 
their number, who take down with them the small portion of gold 
dust they have been able to scrape together. The wild and deserted 
state of the country, and the extent of forest to be traversed between 
the foot of the mountain and Malacca, afford opportunities, not unfre- 
quently taken advantage of, by the marauders that infest the frontier, 
for the sake of the pittance of rice and salt fish, and a few grains of 
gold dust. Murder is almost invariably added to robbery. Shortly 
after my visit, two of these Chinese going up to the mines were found 
murdered, in the heart of the Rlieim forest on the road ; one with his 
head nearly severed from the body ; the corpse of the other lay about 
300 paces from that of his comrade ; he appears to have sought safety 
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in a vain flight ; liis left arm was cut through at the elbow# and body 
horribly mangled. 

We had a fine view of the mountain from Gummi, as the clouds, 
which had hitherto wrapt its triple peak in grey obscurity, now rolled 
off ill majestic wreaths, revealing to us Ophir’s picturesque proportions. 

We started from Gummi B,i 9 a. h. on foot : the Malays went on in 
advance clearing the path through the low thicket, through which our 
path no’w lay, to the banks of the Jerram river, along -which we w^aded 
for some distance ; near this we crossed the track of a rhinoceros. 
About a mile and a quarter from the river stood the deserted house of 
a Malay, the last trace of human habitation ; this place the Malays 
call Eullowe, which I believe signifies a place where metal is melted, 
or the smoke which is produced by fusion ; from this it may not be 
unreasonable to infer that a mine formerly existed in this vicinity. 

A little in advance of Eullowe the ascent of Mount Tmido com* 
mences ; this is the longest but most gradual of the three acclivities 
which constitute the ascent. Having descended this and scaled part of 
Gmong Feradap^ we arrived at a steep bank of rock, called Padang 
Battu or Plain of stone. On the right of Padang Battu the rush of the 
lirer Jerram down the mountain side was distinctly audible. The surface 
of the rock is intersected by numerous creepers, which formed a sort of 
rope ladder we were glad to avail ourselves of. Here we I'ested 
a short time, enjoying the extensive prospect this elevated situation 
afforded. Leaving Padang Battu far below, stands on Peradap's 
summit a bluff rock named Battu Beramhi, which signifies the rock 
of the porch/' 

The rock was first mistaken for the peak itself, but on arriving at 
the bushy platform that crowns Serambis mossy head, Ophir still stood 
before us, nearer, but steeper and as lofty apparently as ever, A short 
descent brought us to the bottom of the third and last ascent, viz. 
Gunong Ledang. The trees here are of a stunted and venerable ap- 
‘pearance, being for the most part covered with moss and lichens, a thin 
carpet of w’-hich barely conceals the primitive rock beneath : wre had lost 
sight here of animals larger than the smaller reptiles that creep among 
the decayed vegetable matter beneath our feet. 

After passing Gunong Tando, the first ascent, elepliants* tracks^ 
which were there numerous, were no longer visible. The solitary. 
scream of that singular caricature on the human species, the Qonhaf 
and the note of the bird Selanas on Mount Par adap, were the last sounds, 
of animal life the forest yielded. 
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After a sliort scramHe, ia wMck we; were, obliged in some places 
to draw ourselves up by tlie trees and" roots, we attained the sum-" 
mit, from which we caught hasty glimpses through the roiling cloud, 
fast clearing away, of a magnificent prospect beneath. To the 
southward the states of Segamat and Mmr^ to the uortli-west 
the mountains of Rumhowe and Serimemnti ; and to the north-east 
Jompole and part of Fahatig, celebrated for its gold. Turning west- 
wards lay the ruins of the ancient church of St. FauFs, on the dag- 
staff hill at Malacca, and part of the town itself ; its bight and the sea 
coast from Mount Formosa to Sakngore, the glittering and placid 
surface of the water enamelled with numerous verdant islets. The 
view inland presented a vast amphitheatre of thick, foliage (with 
here and tliere slight hare patches of smcali and pasture land), throwuii 
into various shades and tints by the rays of a setting sun. 

The extreme apex of the mountain is formed of a block of greyish gra- 
nite, surrounded by others, lying on astrip of table ground about 40 yards 
long by ten broad, on wdnch grew some stunted trees, a few of the fir 
kind, some lichens and mountain shrubs, among which are found the 
Feiis Patl$f Samoot, the Enssamf and Pruik Krek ; the Malays were 
unable to tell the names of many of the shrubs, never having seen them 
in the valley. 

A thunder cloud growling and flashing a thousand feet beneath us 
now interrupted the prospect ; owing to its influence, probably, the wea*- 
ther had been sultry during the afternoon ; the thermometer (Fahr.) 
although in this elevated situation not sinking below 76° at 4 p. m. at 
7 p. M. sunk to 69^ and at half past five a. m. the following morning 
to its greatest depression 65|>. The height of the loftiest peak above 
the surface of the sea, as calculated by the thermometer and boiling 
water, is 5693 feet. 

The storm gradually ascending the mountain’s sides induced us to 
seek shelter uuder an extraordinary overhanging rock, a short way un- 
der the summit, called Battu Seroodang, 

The thunder storm had ahatedl;^nd finally ceased a little after sunset, 
when a host of fire flies, sole possessors of these heights, contending 
with the stars in liquid brilliance, floated around us, now soaring to the 
loftiest peak (for we had taken up our bivouac for the night at the foot 
of the rock near the summit) now^ sinking and gradually lost, sparkling 
and twinkling as they went, in the dizzy depths below. The Malays 
who were with me, complained much of the cold during the night and 
particularly before sunrise ; but a brisk walk down the mountain side. 


whicli brongM us in little more than three hours to Gummi, effectually 
did away with the cause of complaint* 

Whether the mountain just described, or its namesalce on Tulo 
Fcrclia or Sumatra, called by Malays Gimong Pass ammi, or the Ophirof 
Bruce in Sqfala on the Mo^amiiqtfe coast, or Jamison's Ophir on the 
S* E. coast of Africa, he the Ophir of Scripture, or not, must still re- 
main matter of doubt. 

To the admirers of the marvellous I would recommend the careful 
perusal of San Mahmbd's wonderful adventures, in his ascent to the 
summit of the mountain to entreat the hand of the enchanted princess 
of the rock for his master, Mahivied Sultan of Malacca, as contained 
in the Malayan historical work the Sindlet-uS’^Saldtln, and the Malay 
Annals. 

Note. — In justice to the mountain I hare visited, sufilce it here to quote two 
passages from Dr. Robinson’s Theological Dictionary, Art. ** Ophir.’* Josephus 
says, that the country of Ophir is in the Indies, and is called the golden country. It 
is thought he means Chersonesus Aurea, known by the name of Malacca, a pe- 
ninsula opposite to Sumatra.” Lucas Holstenius after many inquiries thinks, 
we must fix on India in general, or the city of Supar in the Celebes ; again Lipe- 
Nius, who has composed a treatise concerning the country of Ophir, places it be- 
yond the Ganges at Malacca, Java, Sumatra, Siam, Bengal, Pegu, &c.” 


IL — On the nest of the Tailor Bird. By Lieut, T. Hutton, ^Ith Regt, N. I, 

In Professor Rennie’s work on the Architecture of Birds, he gives 
two accounts of the manner in which the Tailor Bird constructs its 
nest, and as neither of these appear exactly to coincide with facts 
which have lately fallen under my observation, I have been induced to 
offer the following remarks for insertion in the Journal of the As. Soc. 
At page 258, the professor says : 

“ The most celebrated bird of this division is the one which in the East is par 
excellence named the Tailor bird (Si/lvia Sutoria-f Lath.) the description of whose 
performances we would be apt to suspect Oriental fiction, if we had not a 

number of the actual specimens to prove thef^* rigid authenticity. We do suspect 
however that these very specimens have misled European naturalists a step be- 
yond the truth in their accounts of its proceedings. ‘The Tailor Bird/ says 
Daewin, ‘ will not trust its nest to the extremity of a slender twig, but makes one 
more advance in safety by fixing it to the leaf itself. It picks up a dead leaf 
and sews it to the side of a living one ; its slender bill being its needle and its 
thread some fine fibres ; the lining of the nest consists of feathers, gossamer and 
downj its eggs are white j the colour of the bird light yellow 5 its length three 
inches ; its weight of an ounce, so that the materials of the nest and the weight 
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of the bird are not likely to draw dowa a habitation no slightly suspended. A nest 
of tin's bird is preserved in the British , 

The second account runs thus : , • 

“ There are now three of such nests in the Museum, all of wlndi certainly give 
some colour to the story of a dead leaf having been sewed to a living one ; yet we 
have the authentic narrative of an eye witness of its operations which mentions 
nothing of this kind, but on the contrary serves to confirm our doubts. It will 
consequently be advisable to give this narrative in the language of the original ob- 
server, whose splendid figure we shall also take the liberty of copying. Coruparing 
it with the Baya, which we have already described, he says : * Ecpialiy curious in 

the structure of its nest, and far superior in the variety of its plumage is the Tailor 
Bird of Hindustan, so called from its instinctive ingenuity in forming its nest ; it 
first selects a plant with large leaves, and then gathers cotton from the shrub, 
spins it to a thread by means of its long bill and slender feet, and then as with a 
needle, sews the leaves neatly together to conceal its nest. The Tailor Bird {Mata--' 
cilia Hutoria^ Link.) resembles some of the Humming birds at the Brazils in shape 
and colour ; the hen is clothed in brown ; but the plumage of the cock displays the 
varied tints of azure, purple, green and gold, so common in those American beau- 
ties. Often have I watched the progress of an industrious pair of Tailor birds in 
my garden, from their first choice of a plant until the coiiipletion of the nest and 
the enlargement of the yoiingt*’ 

In answer to these statements I shall make a few observations on the 
structure of two of these nests now in my possession, which were found 
in the garden of Capt. Hearsey, 2n4 Local Horse. 

The first was neatly formed of raw cotton and hits of cotton threads, 
woven strongly together, thickly lined with horse- hair and supported 
between two leaves on a twig of the cmialtds tree (cassia fistnlaj. 
These two leaves ^vere first placed longitudinally upon each other, and 
stitched in that position from the points to rather more than half way 
up the sides with a strong thread spun from the raw cotton by the 
bird, leaving the entrance to the nest, at the upper end, between the 
stalks of the leaves, at the point where they join the branch of the 
tree. Both of these leaves were of course green and living. Subse- 
quently, however, they were blown down by a high wind, and being 
BOW withered, the nest appears enclosed between dead leaves. 

Darwin's account therefore %ill be found to differ materially from 
mine, inasmuch as the bird neither makes use of a dead leaf in the 
construction of the nest, nor does it stitch it with fibres, but with 
strong cotton threads. The lining also of the nest, instead of being 
feathers, gossamer and down," is solely of horse hairj. 

. « Zoonomia, S. xvi. 13, 3. t Forbes'* Drienlal Memoirs, i. 55. 

‘I Mr, S. P. Stacy has favored us with two specimens in which also the stitches 
are of spun cotton thread ; the nest is of cotton and vegetable fibre.— Ei>. 


' It appears to me that the nest described by Dae%vin may have been 
originaliy constructed of living leaves, and that one of them through ' 
some accidental cause, being detached from the branch of the tree and 
becoming dry and withered, led to the belief of the dead and living 
leaves being sewed together — and indeed a case of this kind happened 
in Captain Hearsey*s garden, in consequence of which the bird forsook 
the nest, 

I am moreover borne out in this idea by the figure given by Pennant 
and copied by professor Rennie, in which (as will be seen In the ac- 
companying sketch"^), the dead leaf appears to have been detached 
from a small stalk growing out of the same stem as the green leaf to 
which the nest is attached. This figure in^'^^ery similar in appearance to 
the nest in my possession above described. & 

The second specimen is more satisfactory still, as in it were found 
an egg and two young birds nearly fiedgedf. The nest was at 
the end of a branch of the Bhda (mmcar^us anacardium)^ about two 
feet from the ground, and constructed of the same materials as the 
above, viz. raw cotton, cotton threads, also a little fiax, and lined with 
horse-hair alone : the leaves are stitched together partly with thread 
prepared by the bird, and partly with spun thread, and so well con- 
cealed was it, that even after Captain Hearsey had discovered it (by 
accident) he could scarcely find it again to shew to me. The young 
birds were placed with the nest in a trap cage, and thus we succeeded 
in capturing both the old birds. 

I am however of opinion that this is not the kind to which the name 
of the Tailor Bird has hitherto been applied, but a distinct species. 

The following is a description of it : 

(Sylvia euficapilla ? Mild.) Length from the tip of the bill to the end of the 
tail, inches in one specimen, and four inches in the other ; the tail of one is two 
inches in length, the other inch, and both appera* imperfect. Crown of the head 
fine rufous red, nape cinereous with a tinge of rufous ; back, scapulars, and rump 
and upper tail coverts, olive green ; wings light brown, with a tinge of green at the 
edges of the outer webs, and a tinge of the same on the upper wing coverts ; tail of 
12 feathers, narrow, the two middle ones longest, of a lighter brown than the wdngs 
and with a faint greenish tinge; the outer feather on each side the tail with a smal! 
white spot at the tip. All the under parts are white. On the sides of the throat 
is a small black stripe, which is only seen when the bird is in motion, wholly dis» 
appearing when in a state of rest. Legs slender and flesh coloured. Upper man- 
dible dark horn colour, under one pale ; length of the bill half an inch ; irides 
rufous red. 

They differ only in length, 

■ “ Architecture of Birds.” Lib. Entertaining Knowledge, t Fig. 3. 
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The young birds are similar in colours, except that they are paler 
and the top of the head cinereous ■with a , faint rufous tinge ; bill yel- 
lowish. 

The eggs are white, spotted, chiefly at the larger end, with ta-wny spots. 

They are very lively little birds, exhibiting a good deal of tlie man- 
ner of the creeper tribe (CertUa) ^ searching beneath every leaf, 

and into every chink and hole for insects, which they seize with great ra- 
pidity, dirting their tails up and down, and uttering a sharp reiterated cry. 

Now it would follow, the accounts of Dabwin and Forbes being cor- 
rect, that there is more than one species of bird in India, to which the 
speci-hc name of Sutoria would apply : for instance Darwin says, the 
Tailor bird is wholly light yellow, and in this Latham agrees with 
him ; while Forbes on the contrary declares it to vie in colours with 
the humming birds of the Brazils. It appears to me however that the 
latter author has confounded the tailor bird with the purpled creeper, 
(CertUa purpurata, LathI, which is the only bird I can remember at all 
approaching his description. The nest of the purpled creeper is how- 
ever to me unknown. 

That there is more than one species which sew's the leaves of plants 
together to support and conceal its nests, I am almost certain, as a 
pair of birds, larger than those I have described, have been several 
times seen frequenting large-leafed plants, among which were discovered 
the commencement of one or two nests which had been abandoned, appa- 
rently from the leaves being blown asunder almost as soon as sewed to- 
gether by the strong S.W. winds which prevail here. These birds were 
brown above and dirty white beneath. 

The purpled creepers are now becoming plentiful in gardens here, and 
as I shall pay attention to their habits, and watch them closely, T am 
in hopes I shall be able to ascertain their method of constructing their 
nests also. 

The description which approaches nearest to my specimens, is that 
of the Long Tailed Warbler'’ of Latham ; viz. top of the head pale 
rufous, hind part of the neck, back, mmp, wing coverts and tail, pale 
olive green ; quills olive brown, tail long, slender, composed of narrow 
feathers ; the two middle ones as long as the body. Inhabits China. 

This is so near, that I can consider mine as none other. I do not 
perceive a specific name affixed to it, and have therefore given it that of 

Ruficapilla.” This ho-wever can easily be dropped, should the bird 
have been already christened^ 

Note,. As the two first figures referred to by Lt H. will be found in the “ Archi- 
tecture of Birds of the Library of Entertaining: Knowledge, we have omitted them ; 
W author’s own sketch, No. 3, is inserted in plate xviii.— En. 
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Moreover, tliere is another source for t1 

sudden and forcible compression, which th 
goes, at the moment of the explosion, froirf air under- 

air itself must evolve heat. The explosion condensation the 
an evolution of heat, is perhaps a stronger obir with 

for it is not attended with a new combination former, 

is, however, an objection rather to one of the 1 ^ ®iements. This 

becoming latent, than to its materialitv. ao^ain!!* 
only an indirect objection, by shewing the 1 “ f^'^t, it is 

latent in a change to a rarer state, not to be becomes 

doctrine of toest heat might be imperfect 

materiality of heat. Nor should an individual invalidate the 

to be such) be considered as subverting a doct^-^''^^^^'' (supposing it 
almost universal application, as is that of perfect, and 

does it refute the material doctrine, which is n \ ^®®® '■hon 

on the former. ^ ^^cessarily dependent 

The manner however, in which the above 
appears to me, as lessening greatly its We “ade. 

doctrine of latent heat. A small quantity of ®^‘>®P‘ioii to the 
mercury. As this liquid is incompressible anH ^ 
he readily susceptible of sudden motion ' it “°t to 

resistance to the instantaneous expansion o^ rf ^ 
re-action may force out sufficient heat and IVi, ^ 

(i. e. a spark or flash) ; but after the expansion 

the gas had been used, it is not improbable^ th of 

■would have been evident, in a thermometer int temperature 

4. The fact that some gases combine whh f ’ 
sohds, with but a small rise of temperature 

bines with many gases, is an objection the r‘ev^ ammonia com- 

like it is an exception to the doctrine of latent former; and 

It may however be thus explained ; that the ^ ffl’ • 
both for heat, and for each other, is so great tb ^***^*’ 

of their heat, without evolving it; in '"the luost 

oxygen and nitrogen gases are condensed in nitre ^ ^ 

5. The contraction of day by great heat an 1 

from 32° to 40° of Fahrenheit, have been con “ advancing 

the law of expansion, and therefore to tli:. j objections to 

doctrine of heat. The 
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former however may arise from the great attraction of clay for 
water; which only the greatest heat can drive off; and of the latter 
the usual explanation, that it arises from the loss of polarity, which 
the particles had assumed, appears quite satisfactory. If these be 
objections, they apply, at least as much, to the theory of vibration ; 
for even were it possible, that an increase of vibration in particles 
could give rise to expansion, these experiments would show increase of 
vibration attended with contraction. 

6. The combinations and decompositions often effected by the rays 
of the sun, are certainly not always conformable to the laws of this 
doctrine of heat ; but neither are they to any other doctrine. 

7. It has been objected to heat being the cause of elasticity in gases ; 
that this force varies as the density, although in the condensation of 
gases, much heat is evolved. But this experiment only shews, that, 
in the condensation of gases, part of their heat is evolved ; which if 
it remained would cause their elasticity to vary in a higher ratio than 
that of the density. 

8. Lastly, it has been objected to the materiality of heat, that 
notwithstanding the most accurate experiments have been made, it has 
always been found impossible to ascertain, that it has weight. 

This objection however is not valid, since it has neither been possible 
to weigh light, though few will doubt its materiality, or the materiality 
of some ether in which its phenomena are seated ; which hypothesis 
merely removes the difficulty of its materiality one step farther. It 
has also been very justly remarked by a great philosopher, wlioni I 
have already quoted, that if this etherial fluid be supposed as much 
lighter than hydrogen gas, as the latter is than the metal platinum, 
it could not probably be ascertained to have weight by any means 
which are known"^. 

The above are most of the facts, which are considered as objections to 
the material doctrine of heat, many of which may be sufficiently explained. 

Much more may be said in support of the doctrine. 

As the materiality of light can scarcely be questioned, since Sir 
IsA.AC Newton has so ably argued in proof of it, and since on it he has 
built his system of optics, which could not be founded on any other 
doctrine, the striking analogy between it and heat, must strongly 
point out the materiality of the latter. Heat, like light, is radiated 
from the sun ; like light, it travels with exceeding velocity ; like light, 
it is radiated by many bodies, is reflected, is refracted ; and according 
to Beeaed, is sometimes, like light, polarized. From analogy so strik- 
* Sir H, Davy’s Elements of Chemical Philosophy, p. 97. 

2 T 2 


un me two great powers r fOcT^ 

ing as this, some philosophei’s have been induced to consider them 
as modihcatioBs of the same matter ; or that light, by its actions on 
bodies, produces the phenomena of heat;. But of late years sufficient 
evidence has been brought of their being separate substances. The ex- 
periments of Herschel, and Sir H. Englefield, shewing that heat is 
not quite so much refracted in the prismatic spectrum as light, whence 
that much heat is found within the red ray, are a strong proof of this, 
Nor do the later experiments of Berard (supposing them more correct), 
which would prove, that the intensity of the heat within the red ray 
is less than was represented by these philosophers, at all invalidate 
the argument. For it is only necessary to shew, that ang heat may 
travel from the sun, independent of light, to prove a difference between 
them. 

Herschel has also shewn*, that if the red ray be thrown on red 
glass, the light is transmitted, but nearly xs- detained ; 

and hence, that this appears incompatible with the supposition that 
the ray is homogeneous ; for were it so, the heat transmitted should 
have corresponded with the light. 

The rays from a fire being differently transmitted by glass (those of 
light being transmitted, but those of heat being most of them detained) 
is an argument of a similar nature. 

Heat is radiated without light by many bodies below certain tem- 
peratures, and others, as phosphori, radiate light without heat. 

The analogy between light and heat is so striking, that since the 
former is material, it is almost necessary to consider the latter as such, 
and yet there is sufficient evidence of a distinction between them. 

It is evident from his writings!, that Sir Isaac Newton was of opini- 
on, that the phenomena of heat axise from the action of light on bodies, 
causing vibrations in a subtle medium’" in them. But it is equally 
plain that by heat he meant, those phenomena only which are appar- 
ent to the senses and commonly called heat. From the very imperfect 
state of chemical philosophy in his day, the doctrine of calorific repul- 
sion was scarcely taught ; and most of the experiments, in proof of the 
materiality of heat, have been since performed. 

This great man has by several passages, especially by some in the 
18th query in his Treatise on Optics, suggested the existence of a high-^ 
hj elastic subtle fluid, so nearly allied to the matter of caloriflc repul- 
sion of the present day, that part of this query, with but the smallest 
modification, is an accurate description of the latter. ‘‘ If/’ observes 
* Philosophical Transactions for 1800, 
t Opticsj Query 18. 
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Sir Isaac Newton, in two large, tall, cylindrical, vessels of glass 
inverted, two little tliermometers be suspended, so as not to touch 
the vessels, and the air be drawn out of one of these vessels, and 
these vessels, thus prepared, be carried out of a cold place into a 
■warm one, the thermometer in vacuo will grow warm as much, and 
almost as soon, as the tlicrmometer which is not in vacuo. And 
when the vessels are carried back into the cold place, the thermo- 
meter in vacuo will grow cold, almost as soon as the other ther- 
mometer/’ 

Is not the heat of the warm room conveyed through the vncuum 
by the vibrations of a much subtiler medium than air, which, after 
the air was drawn out, remained in the vacuum ? and is not this 
medium the same with that medium by which light is reflected and re- 
fracted ? And do not hot bodies communicate their heat to contiguous 
cold ones, by the vibrations of this medium propagated from them into 
the cold ones And is not this medium exceedingly more rare and 
subtle than air, and exceedingly more elastic and active ? And doth it 
not readily pervade all bodies'^' ?” 

If to these questions were added this one, And is it not attracted 
by all particles of all bodies, but with various degrees of force in each 
This medium would at once form the matter of calorific repulsion, 
and the phenomena of moving heat would arise from its motion and 
vibration, which must necessarily happen, both from its various afH- 
nities, and from its own elasticity tending to an equilibrium of force. 
Caloric, like this medium, exists, from the minuteness and mutual 
elasticity of its particles, in what is a vacuum to other bodies. By 

* It is a singular circumstance, that some late authors have quoted this pas- 
sage in order to shew, that Newton was doubtful about the nature of light, and 
seemed to accord with the theory of tremuious motions in an universal ether, 
rather than of moving particles emitted from bodies. It is certainly incredible 
that Sir L Newton should at the end of his Treatise on Optics, introduce an opinion 
wdiich would thus overthrow the whole doctrine he had been labouring to establish. 
Nor is it more probable that entertaining such an opinion, lie should have written 
the 14th section of the 1st book of his Principia, which with it would be nothing more 
than vain and idle speculation. But the words of the query convey no such mean- 
ing. They express an impression upon the author’s mind, that the phenomena of 
refraction, and reflection, are not the elFect of attraction or repulsion exercised by • 
the particles of the grosser bodies, commonly called mediums, upon the particles 
of light, but those of a very far more subtle medium interspersed between the par - 
ticles of the above-mentioned bodies. Nothing is said implying that this subtle 
fluid is light itself ; on the contrary it is spoken of in a totally distinct character, 
as a medium, that is, as a substance having a boundary through which light flnds 
a passage, or from the surface of which it is reflected. 
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tbe motion and vibration of caloric, or this medium, bodies become of 
equal temperature. By the atmosphere of caloric round the atoms of 
bodies, may be effected the reflection and refraction of light, in like 
manner as this medium js supposed to operate. ■ 'Caloric, like thmyrn 
diiim, is exceedingly more rare and subtle than air, and exceedingly 
more elastic and active ; for it loses much of its rarity, subtlety, and 
elasticity when attracted by the^ gross atoms of gases, which it encom-' 
passes, endows with mutual repulsion, and in fact transforms into 
elastic air. Caloric, like this medium, readily pervades all bodies. 

Is not caloric therefore no other than this medium ? and Hence, 
material ? : 

[Lastly, although we have above seen that a vibration or other mo- 
tion of the gross particles of bodies cannot in any way account for the 
Slating power of caloric, it does not at all follow that the phenomena 
of sensible heat may not depend on a peculiar condition of the particles 
of the matter of heat itself, such as vibrations in them of differ- 
ent degrees of intensity. Hence the absolute quantity of the matter 
of heat may not always be indicated by the phenomena of sensible heat. 
And in sudden or violent actions, as those of friction, detonation, and 
combustion, these phenomena may thus be considerably increased with- 
out any increase in the absolute quantity of the matter of heat. In 
this manner the two leading hjqiotheses may be united, and the chief 
difficulties attendant on each being removed, a doctrine, deserving of 
reception, may be established as a welhdigested theory of caloric, in 
its characters of an expanding and heating medium.] 

Having now, I trust, shewn, that the opponent force to the attraction 
of atoms cannot be a repulsive power inherent in them, but, that it arises 
from the agency of heat ; and that heat cannot he considered as arising 
from a vibrating motion in the atoms of bodies themselves, hut that 
it is a very subtle fluid, whose particles are possessed of two powers, 
always inherent in them ; namely, that of repelling each other, and 
that of attracting all other matter "having shewn this, the next in- 
quiry which would present itself, is, into the laws governing these 
two powers of heat, were such a direct inquiry possible. 

From the extreme minuteness of the particles of heat, and from 
their attracting powerfully the atoms of all other matter, it will follow, 
that every atom of the latter is surrounded by numerous particles of 
the former ; all of which particles of heat, must tend with great force 
towards the centre of the atom they surround, and would be in ab- 
solute. contact with each other, did not their other power (namely, the 
repulsion wffiich operates between the particles of heat themselves,) 


J 1833.] Attractkn mi EepuMm^ 511 

I prevent tlieir acttial contact. Hence -they do not form dense masses, 

' but atmospheres round all the atoms of bodies, and endow them with 

niutual elasticity, which operating against the cohesion of bodies pre« 
vents the contact of their atoms. 

From this it is manifest, that the mutual repulsion between the 
particles of heat themselves and their attraction for the atoms of all 
other matter, are forces which operate against each other ; the former 
tending to expand heat, and the latter forcing its particles near to 
each other by collecting it around the atoms of bodies in the form of 
atmospheres, the density of which will vary as the force by which 
they are detained round atoms varies. 

Since, then, these two powers of heat are always operating against 
; each other, no opportunity can be afforded of measuring either of 

them as a simple force. Since also the atmospheres of heat are always 
from other causes subjected to compression, the only force, which can 
be judged of, is a compound repulsion ; namely, the elastic force of 
the particles of heat modified by their other powder, attraction, con- 
densing them round atoms. 

The ratio in which this compound repulsion varies, must greatly 
r depend on the force with which the atmospheres of heat are detained 

by atoms, and will therefore probably differ in all bodies. 

Jt is however of great importance to obtain so much knowledge of 
its properties, as may account for the stability of atoms which takes 
place in the formation of bodies, &c. which must arise from an equi- 
librium subsisting between the compound repulsion above-mentioned, 
and the mutual attraction between the atoms themselves. 

This investigation, though essentially necessary to a sound explana- 
tion of the constitution of bodies in their various states, has not hi- 
therto, I believe, ever been carried on, I shall endeavour to effect 
it by pursuing the following inquiries ; 

1st. Whether the repulsion from heat varies in a less inverse 
ratio of the distance than the attraction of atoms, 
i 2ndly. Whether it varies in the same inverse ratio as the attrac- 

^ tion. 

And, having shewn that neither of these laws can take place in 
nature, I shall proceed in a second division to consider the important 
proposition which remains ; viz. 

That the force of repulsion with which heat endows atoms, varies 
in a greater inverse ratio of the distance than the attraction ; and to 
demonstrate that all states and combinations of bodies are satisfactorily 
accounted for by this law. 



,0,2, ;::;''"^ Oft '[O ct. 

1st, Whether the repulsion from heat varies in a less inverse ratio 
of the distance than the attraction between the atoms of the bodies it 
pervades, 

if this be admitted with respect to the law of repulsion, since at- 
traction varies inversely as the square of the distance, let the repul- 
si force vary inversely as the distance. , And since, these two forces 
must he in equilibrio in any solid whose atoms are at rest, let the 
following represent the forces operating between any two atoms, A 
and B, at various distances ; and let the atoms be placed at any dis- 
tance 3, at which point the forces must therefore be in equilibrio. 

Distances, ■ 1, 2 3 ■■ 4 5 '&c. 

Repulsion, 96 : 48 : 32 : 24: 19,2 ; &c. 

A B . ^ 

Attraction, 288: 72 : 32 : 18: 11,5: &c. 

Here it is plain, that at distance 3 these atoms can be stationary; 
but if by the slightest force or agitation they are made to approach 
each other in the smallest degree, as their mutual attraction becomes 
stronger than the repulsive force, and increases as they approach in a 
higher ratio, it is manifest, that A and B will com e together, and 
remain in absolute contact. 

Again, if A and B are separated in any degree beyond distance 
3, they will instantly lose their adhesion, as now the attraction loses 
force in a greater ratio than the repulsion. 

This law would in fact constitute what is called in mechanics an 
unstable equilibrium ; and hence atoms of matter ould soon be either 
in absolute contact or at infinite distances from each other. 

Yet, however, in one of the ablest systems of chemical philosophy, 
which has ever appeared, we find the following passage ; From the 
very abrupt transition of steam, from a volume of 1700 to that of 1, 
without any material increase of pressure, one would be inclined to 
think, that the condensation of it was owing to the bi'eaking of a 
spring rather than to the curbing of one.” "" The last however, ” says 
the author, ‘ * is the fact. The condensation arises from the action of 
affinity becoming superior to that of heat, by which the latter is over- 
ruled, hut not weakened. 

‘‘As the approximation of the particles takes place, their repulsion 
increases from the condensation of the heat, but their affinity in- 
creases, it should seem, in a still greater ratio, till the approxima- 
tion has attained a certain degree, when an equilibrium between those 
two powers takes place, and the liquid water is the result*.” 

■ ^ JDai-ton"s New System of Chemical Philosophy, Part 1st, page 149. 
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This passage exactly proposes the above law, that as particles ap- 
proach their affinity increases in a greater ratio than the repulsive 
force, or that the repulsive force varies in a less ratio than the attrac- 
tion. The inadequacy of this explanation may at once be shewn. 
It, between the atoms of steam, the attraction has become greater 
than the repulsion, and if the attraction varies in a greater ratio, 
i. e. increases faster as the atoms approach than the repulsion, the 
particles must come into actual contact. The equilibrium spoken of 
in this quotation, can no more take place than between the forces of 
the atoms, A and B, in the diagram, should they be once within the 
point of unstable equilibrium. 

It cannot then be a law of the repulsion of heat that it varies in a 
less inverse ratio than the attraction. 

Secondly.— Whether the compound repulsion from beat varies in 
the same inverse ratio of the distance as the attraction of the atoms 
of the body. 

Supposing it a law of repulsion that it varies in the same inverse 
ratio of the distance as the attraction, it is evident that if the two 
forces are equal at one distance, they will also be equal at any other ; 
and if one force be the greater at one distance, it will also he the grea- 
ter at any other ; and therefore likewise, if one force be less than the 
other at one distance, the same force will be less at any other. 

Let us apply this law to the explanation— 

First. — Of the constitution of solids. 

When any body passes from the liquid to the solid state, it is right- 
ly supposed, that by the abstraction of heat, the attraction is enabled 
to bring the atoms of the fluid within the distance at which from the 
form and qualities of those atoms, solidity naturally subsists. But 
according to this law ; as the attraction was more powerful at the 
greater, it will also be at the smaller, distance ; and, in the solid, all 
the heat would either be expelled or so compressed, that the atoms 
■would be in absolute contact, which certainly is not the case ; for all 
solids are capable of contraction. 

Secondly. — Of the constitution of liquids. Although most philoso- 
phers admit the existence of an attraction between the atoms of liquids, 
yet many* consider the liquid state as depending solely on the pres- 
sure of the air ; without which, ail bodies would either be solids or 
gases. 

Bb'e-thollet in his Chcm, Statics. Translation by La.mbkrt, page 352— 
And many others. 
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This La\'oisiek himself has enforced. After some former remarks 
he continues thus* : ” Whence it appears, that without this atmos! 
pheric pressure we should not have any permanent liquid, and should 
only see bodies in that state of existence in the very instant of melt- 
ing ; for the smallest addition of caloric would then instantly separ". 
ate their particles, and dissipate them through the surrounding me- 
dium. This doctrine this great philosopher has supported by ex- 
periments on liquids placed in vacuo, which rapidly pass into vapor on 
the removal of atmospheric pressure. 

Although most of these experiments appear to confirm the above 
doctrine, yet I may state certain objections which appear to me unan- 
swerable. Though most liquids do pass into vapor under the ex- 
hausted receiver, yet there are some, such as concentrated sulphuric 
acid, which scarcely appear to do so. This acid (as is well known in 
wliat is named the freezing experiment) by its great attraction condens- 
es aqueous vapor formed in an exhausted receiver, and thus preserves 
a partial vacuum. It not only remains in the liquid state itself, but 
also condenses the vapor from the vacuum. 

Again. If even all liquids could be shown to vaporize at natural 
temperatures in vacuo, it would not be any proof of the doctrine, ow- 
ing to the imperfect nature of the experiment itself. Any liquid nn 
der the pressure of the air. must soon be of the same temperature with 
the air, i. e. endeavour to part with heat with the same force : but as 
soon as the atmospheric pressure is removed, a great force, tending 
to expel heat from the liquid, is removed j the effort therefore of the 
liquid to expel heat becomes less than before, and therefore less 
than the effort of the circumjacent air. Tlie consequence of this 
must be, a continual passage of heat from the air to the liquid, and its 
vapor, which will make the evaporation unlimited. Were it posoi 
ble to procure a receiver which should not be permeable to heat there 
would soon be a limit to the evaporation of a liquid, and the receiver 
would_ doubtless remain exhausted. It is certainly true, that under 
such circumstances, water would not remain a liquid, and a small nart- 
of It would pass into vapor, most of it would become ice. But ethe 

allcohol. and other liquids which would resist freezing, would urobr* 

hly continue as liquids m a receiver impermeable to heat. The receiv 
er of any air-pump is in a similar situation to that of a common numn • 
except that on the removal of the pressure, heat is forced into the 
former and water into the latter, by the very same force ; namely, the 

. ; : ^ * Elements of Chemistry, translated by Kmia, page 56 . 
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pressure of tlie atmosphere. Hence it would appear, that the pressure 
of the atmosphere does not so materially affect the constitution of li- 
quids, as is generally supposed ; for, although by compressing them 
with great force, it resists their passing into vapor, yet it at the same 
time endeavours to afford them the heat requisite for this transition, 
though doubtless with less force. 

Let us now consider the constitution of a liquid, supposing the 
repulsion from heat and attraction as varying in the same ratio. 

And first. — In a liquid, these two forces could not be equal to each 
other at any one distance of the atoms ; for since they would also be 
equal at any other, no resistance whatsoever wo aid be offered to any force, 
such as that of the atmosphere compressing the liquid into an absolute- 
ly dense mass, the atoms of which would be in contact. They would, 
in fact, constitute, what in mechanics is named an equilibrium of in- 
difference, liable to be destroyed by the slightCvSt extraneous force. 

, Again : the attraction could not be the greater force at any one 
distance, for it would also be greater at any other ; and much more 
then could no liquid exist, for there would be, besides external pres- 
sure, this additional force tending to condense the liquid, and no force 
to resist their action. 

Lastly ; if the repulsive force be greater than the attraction at one 
distance, it also will at any other, and this excess of the repulsion 
over the attraction, might be sufficient to resist also the pressure of the 
air ; and the constitution of a liquid might be considered as compatible 
with such a law. But let us examine this more minutely. If the 
pressure of the air were removed from a liquid, since the repulsion was 
so far superior to the attraction, it would necessarily expand the liquid 
without limit ; for it would, at any distance of the atoms, continue the 
more powerful force. But it has, I think, been above shewn, that 
there is no evidence of liquids expanding into vapors without any ad- 
dition of heat. The vapor from a liquid in vacuo is expanded, both 
by heat assumed from the liquid and by heat forced in by the atmos- 
phere -without ; and yet the evaporation of most liquids in vacuo is 
not instantaneous, as it would be according to such a law. Of some, 
as sulphuric acid and certain oils, it is at most, exceedingly slow. 

There is moreover evidence of the attraction in liquids becoming, on 
a small separation of their atoms, stronger than the repulsion ; for 
otheiuvise no attraction would he apparent in them, nor would their 
atoms ever be collected into spherical drops ; which can only be effect- 
ed by the excess of the attraction over the expanding force. This 
2 u 2 
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last is a two-fold argument ; for since, on a small separation of the 
atoms of liquids, their attraction becomes superior to the repulsive 
force, how is it possible that without any addition to it, this repulsive 
force should expand them into gases ? And again, since the attmc 
tion is the stronger force, when the particles are somewhat removed 
if the two forces varied in the same ratio, it has been already shewn 

that no liquids could exist ; but atoms, so acted upon, must be reduced 

into masses absolutely dense. 

The constitution of liquids then could not be accounted for if the 

compound repulsion of heat be supposed to vary in the same ratio as 

the attraction. 

Thirdly,; — “Of the constitution of g^ases. 

When a liquid passes into the gaseous state, its atoms are so far se- 
parated from each other that their mutual attraction is much lessened 
huHrom Its great augmentation of bulk, the pressure it is subjected 
to IS greatly increased. Hence, in a gas the chief force opposing- 
expansion, is the pressure of the air ; and to enable it to resist this force! 
the repulsion must be so augmented as to exceed the attraction by a 
force equal to the pressure. ^ 

It is this excess of the expanding force over the attraction, which is 
alone capable of being measured. 

The experiments of Mr. as is weE known, tended to shew 

that the density of gases varies as the compressing force ; and New- 
ton proved that if this be true, the expanding force operating between 
the atoms, will be inversely as their distances. 

But as only the excess of this force over the attraction is capable of 
measurement, it is plainly this excess of the repulsion which was 
shewn to vary inversely as the distance between atoms. 

If, then, the repulsion from heat and attraction vary in the samp 
ratio, and if this ratio be the inverse square of the distance, any differ- 
ence between the two forces ought also to vary in the same ratio. 

And although this difference in the experiment of these great 
Ijiilosophers, is seen to vary in a less ratio than the inverse square of 
the distance, yet it wEl not appear incompatible with this or even 
some higher power being the real ratio of the repulsion between the 
atoms of any gas, when it is remembered, that on increasing or lessen- 
mg the density of a gas, by varying the compressing force ; in the 
one case much heat is given out. and in the other much is assumed. 
This must cause the expanding force apparently to vary in a far less 
inverse ratio, than it otherwise would, if heat did not pass out on in- 
creasing, or were not assumed on lessening, the density of a gas. 
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I am ready indeed to ackno-wledge, that it is not possible to prove 
from the constitution of a simple gas, that the two powers attraction 
and repulsion from heat do not vary in the same ratio ; for tlie effec- 
tive repulsion, though (according to this law) superior to the attraction 
at every distance, may have its force limited by atmospheric compres- 
sion.:,': 

Yet, however, since both in solids and liquids it has been proved 
that the two forces cannot vary in the same ratio, it maybe cortclutled 
that they neither can, when a body has assumed the gaseous state, 
although from the peculiar nature of a gas, it may not he possible 
directly to prove this fact. 

Fourthly. — Of the solution of solids in liquids. 

Of all combinations none are more frequent, than the solution of solids 
in liquids ; and of all states no one is more remarkable, than that of many 
bodies in solution. Oftentimes a dense solid is disintegrated by the 
powerful affinity of a liquid ; and yet a very weak combination takes 
place. A combination, in which most of the characters of the bodies 
remain, contrary to a well known law of combination. 

It is some-what remarkable, that even Berthollet, who has written 
very fully and ably on Chemical Statics, should have said very little 
in explanation of the weakness of the combination in many solutions. 
The two following are the chief passages in his work, which refer to 
this important question. 

Solution,*’ he observes, “ is therefore the effect of a power which 
can overcome the resistance of the force of cohesion, and the differ- 
ence of specific gravity* : and again, ** in reality it {the solvent) exer- 
cises a force similar to that of the affinity which produces combinations, 
and whose effect is limited, in the solution of a solid, by the force of 
cohesion, &c.f’ The late Dr. Murray, while supporting his doc- 
trine of mixed gases, has written more definitely on this subject. In 
the solution of a solid,” observes this able author, ** there are opposed 
the force of affinity between the solid substance and the solvent, and 
the cohesion of the solid retaining the solid particles in aggregation J.** 
And again he writes : ** In the solution of salts in water, the attrac- 
tion exerted is merely sufficient to give fluidity to the solid and to coun- 
teract its cohesion and specific gravity ; the properties are not alter- 
ed, 

^ Chemical Statics, translated by Lambskt, vol. i. 20. 

f Ditto, vol. i. 295. 

% System of Chemistry, vol. i. 40. 

§ Ditto, P. 41. 
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These explanations, however, tliongh perhaps at first sight appa- 
rently satisfactory, will not account for the imperfect combinatioBs 
which generally take place in solution. 

It will not be difficult to shew that the cohesion and greater spe- 
cific gravity of the solid, cannot, he the forces, which prevent an in- 
timate combination from taking place. When once the attraction for 
the atoms of the liquid has overcome these forces, the atoms of salt 
and water would come into absolute contact and form a most intimate 
combination. 

This is evident from the following considerations : — that, as the 
atoms of salt separate from each other, their attraction decreases. 
But, as they approach those of the water, their attraction for the lat- 
ter, increases in as great a ratio as their own cohesion decreases. 
Hence, since the attraction for the atoms of the water, when compara- 
tively at a distance from those of the salt, is superior in force to the 
cohesion of the latter, when near to each other,-— much more then 
would the attraction for the water exceed the cohesion of the salt, 
when the atoms of the salt have separated from each other, but ap- 
proached those of the water. 

The difference of specific gravity in itself, but an inconsiderable 
force, does not increase. The effect resulting from all these forces 
would be, an actual contact of the atoms of the solid with those of the 
fluid. How much more then, an intimate combination. 

This effect can only be prevented, by the repulsive force of the 
heat ; which must operate between the atoms of a solid and those of a 
liquid, in like manner as between any other atoms. But if the attrac- 
tion is superior to the repulsion at one distance, it will also be at any 
other, (according to this law ;) and this superiority of the attraction 
will increase as the atoms of the solid approach those of the liquid. 
The intimacy of the combination therefore cannot be prevented by the 
repulsion, if being already inferior to the attraction, it varies in the 
same ratio with it. 

The solution of solids in liquids and the weak resulting combina- 
tions, cannot then be explained, if the force of repulsion be supposed to 
vary in the same ratio as the attraction. Neither could the mere 
condensation of many gases by liquids be accounted for, as might also 
he proved. 

Fifthly. — Of the solution of liquids in gases. 

Although various theories have been proposed, in explanation of the 
solution of liquids, in gaseous fluids, yet no one is altogethersatisfac- 
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tory, for to each objections may be brought. I shall briefly review them 
separately, and then inquire whether this fact can be explained, on 
the supposition, that the repulsive force of heat varies in the same 
ratio as the attraction. The inquiry will he directed especially to 
the solution of water in the atmosphere, as being the most familiar and 
striking instance, . 

First, that aqueous vapor exists in the atmosphere, solely by its own 
expansive force. This hypothesis has had two forms. Mr. Dalton 
has supposed, that between different gases the attraction and repulsive 
force of the atoms are so nearly equal, that gases are neutral to- 
wards each other* ; and therefore, that the air has no effect on its hy- 
grometric vapor, which would exist from its own elasticity equally, 
whether the air he present or not. 

Several objections have been brought against this theory, some of 
which Mr. Dalton lias very ably and ingeniously answered. But 
there are others, which cannot be answered. One of them appears to me 
alone so weighty an objection, as to render it unnecessary to enter in- 
to any besides it, — namely, that if vapor, existing in the atmosphere, 
were perfectly neutral towards it, then certainly the density, and not 
the hulk of the atmosphere, would be increased by the presence of the 
vapor. But Newton has proved that the contrary takes place. 

Aqueous vapor increases the bulk of the air, and even so much as 


to lessen its density. 

If the vapor and air are quite neutral towards each other, how 
could the elastic force of the former act against the atoms of the air 
so as to separate them, which must be the case ; for otherwise the 
density w^ould be increased in proportion to the vapor present, instead 
of being diminished ? 

Mr. Dalton has endeavoured to answer this objection by the fol« 
lowing comparison, which I shall attempt to examine, inasmuch as I 
am persuaded it is not applicable, though it has been admitted as such 
by many ; and I may state a refutation of it, which has presented it- 
self to me, and which I do not think has hitherto been proposed. 

‘‘ Let'' {he says) a tall cylindrical vessel of glass containing dry 
air be inverted over mercury ; and a portion of the air drawn oafc by 
a syphon, until an equilibrium of pressure is established within and 
without ; let a small portion of water, ether, &c. be then thrown up 
into the vessel ; the vapor rises and occupies the interstices of the air 
as a void ; but what is the obvious consequence” 1 ** Why,” he says, 
‘‘ the surface of the mercury being now pressed both by the dry air 
* New System of Chemical Philosophy, p. 162. 
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and by the new raised vapor, is more pressed witliin than without, 
ami en enlargement of the volume of air is unavoidable in order to 
retcore riie eqaiiibriuni. Again, in the open air ; suppose there were 
no r;?ueous atmosphere round the earth, only an azotic one equal to 
twerity-iiiree inches of mercury, and an oxygenous one equal to six 
inches, the air being thus perfectly dry, evaporation would com- 
Hieiice with great speed. The vapor first formed being constantly 
urged to ascend by that below, and as constantly resisted by the 
air, must in the first instance dilate the other two atmospheres, 

To this I may object, that in the experiment made on the gases 
over mercury, this liquid presses on the aqueous vapor as well as on 
the air ; and therefore both of them can re- act against it, and 'will de- 
press it more than either singly. But in the atmosphere the super- 
incumbent atoms of oxygen and nitrogen (which are according to the 
theory perfectly neutral towards the vapor), being the compressing 
force, cannot press on the vapor, and therefore cannot be re- acted 
against, ■ 

Hygroraetric vapor could not therefore cause the atmosphere to ex- 
pand as the vapor does the air in the experiment ; for the former va- 
por does not act on the compressing force of the atmosphere as the 
latter does on the mercury. 

The impact of the vapor against the atoms of the air, would be so 
transient and occasional (owing to the minuteness and rarity of the 
atoms), that it is unworthy of notice as an opposition to the rise of 
the vapor. 

Again, Mr. Dalton continues thus : ** At last, wdien all the vapor 

has ascended that the temperature will admit of, the aqueous atmos- 
phere attains an equilibrium ; it no longer presses upon the other two, 
but upon the earth ; the others return to the original density and pres- 
sure throughout.'’ To this I may observe ; — it is very true, that the 
others would return to their original density and pressure, but this 
is an admission which itself destroys the supposed analogy of the 
experiments, in which, while the vapor is present, the air does not re- 
turn to its original density. Mr. Dalton continues : In this case 

it is true, there -would not be any augmentation of volume, when 
aqueous vapor was combined with the air ; humidity would increase 
the weight of the congregated atmospheres, but dimmish their specific 
gravity, under a given pressure.” To this it may be replied. It is 

■yvV'.:-- 

* Dalton's New System of -Chemical Philosophy, p. 162 , 
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certainly true, tliat wlien aqueous Vapor was added to the air, it would 
Bot (according to this doctrine) increase its vokme, but this is likewise 
an admission which would destroy the analogy of the experiment ; and 
it even forms an impossibility, with the latter part of the sentence. 
How is it possible that hygrometric vapor (which is an addition of 
Blatter) should lessen the specific gra’^ity of the air, and yet not in- 
crease its volume ?, 

The truth, in short, is, that according to this theory, the hygrome- 
tric vapor could not jncrease the volume of the air, hut then it must 
increase the specific gravity. And since this is contrary to the physi- 
cal fact, it is manifest, this theory is inadmissible. 

Dr. Thomson has adopted the other form of the hypothesis, that li- 
quids pass into vapor solely by their expansive power. He supposes, 
that the vapor and air are not neutral (as was once Mr. Dalton's 
opinion), but elastic towards each other ; and therefore, that water pass- 
es into vapor, although repelled by the air. The following objections 
will, I think, shew, that this theory will not afford a satisfactory explana- 
tion of the fact. It is plain, that the mutual elasticity of the air and 
vapor must be inferior to the elastic force of the vapor of water, other- 
wise the latter could not pass into vapor. But the elastic force of 
aqueous vapor, at most natural temperatures, is not equal to more, than 
of the pressure of the air, which pressure must be supported by the 
water, and therefore must press on it with a force far superior to the 
elasticity of vapor, at any natural temperature. And even, if water 
could pass into vapor, this vapor, being lighter than air, would separate 
from it and float above, since it repels the air, unless this repulsion be 
exceedingly weak. 

The experiments of Pictet and of De Luc, shewing that evaporation 
takes place quite as readily in vacuo, are no proofs, that evaporation in 
the air arises solely from the elastic force of water. They only shew 
(what no one will deny) that the expanding power in water greatly 
aids its evaporation. Water, under the atmosphere, is compressed 
with a force 30 times as great as the strength of its vapor (at most 
natural temperatures) ; there must then exist an attraction between it 
and the air, to enable it to evaporate as much as it does in vacuo, 
when no force is opposing the expansion. 

Lastly then, it would appear that the hygrometric vapor must be at- 
tracted by the air ; and of an attraction between air and water many 
presumptive proofs have been already adduced. 

But, according to the law, that attraction and the force of repulsion 
vary in the same ratio, if the former be superior to the latter force, 
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between tlie atoms of air and .water, wben, at a, distance, it will also 
be superior wlien they are near to each other. Hence this superior at« 
traction would bring the atoms of the two finids into absolute contact, 
much more then, into intimate combination. 

But liygrometiic '.vapor is in a. .very. weak state of combination. The 
^ mere solution of li'quids in gasdl cannot then be .explained, if the two 
forces are supposed to vary in the same ratio. 

■Sixthly. ., Of the constitution of mixed aerial Huids. ■ The fact that 
■all gaseous fluids, however different their specific gravities, mix when 
.placed together, has been already noticed in a former part of this es- 
say. I shall now attempt a brief inquiry into the various explanations 
proposed, to acco.unt for this .phenomenon, ■ These have been applied 
chiefly to the constitution of the atmosphere j it being a remarkable in- 
stance of a mixture, or solution, of gases in each other. 

When treating of attraction, I endeavoured to prove, that between 
all gaseous fluids an attraction is exerted, with more or less force, at all 
distances. 

That the atmospheres of heat round atoms, must endow them with 
mutual elasticity, is itself evident ; and is proved by the fact, that 
compound atoms are separated by an addition of heat, as is evinced in 
the decomposition of bodies by heat. 

I shall therefore consider both forces, as operating between all atoms 
of gases; and inquire whether the nature of mixed gases, can be ex- 
plained, according to the law, that attraction and the force of repulsion 
vary in the same ratio ; supposing, first, that these two forces are equal 
between gases ; or secondly, that the repulsion is superior ; or thirdly, 
that the attraction is superior. 

1.— If between mixed gases, the attraction and force of repulsion 
are equal. 

Mr. Dalton was formerly of opinion, that mixed gases neither at- 
tracted nor repelled each other ; and he explained the mixture of gases, 
by their own elasticity expanding each, which occupied the whole 
space between the atoms of the other, 'as if it were a void. 

This very ingenious theory, which in many respects would gi%^e a 
sufficient mechanical explanation of mixed gases, has, as is well 
known, been the subject of various discussions. Among others, the fol- 
lowing objections of Behthollet, and Dr. Murray, are doubtless in- 
superable, 

^ It has been already shewn under a former head, that this theory cannot afford 
mu a mechanical explanation of the solution of water in the atmosphere. 
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I sliall qnote the woFcls of tliis la*st author, as being concise. The 
repulsion between the particles of any incii vidua! gas, is owing to the 
operation of caloric, and is a necessary attribute of the form in which 
it exists ; and why should there not be the same repulsion between 
tile particles of two bodies in this form ? What cause can counteract 
it, but a chemical attraction exerted between them?'' ‘"Besides, if there 
is no repulsion between the particles of diferent gases, as Mr, 
Dalton conceives, what prevents them from entering into combinations, 
when they approach within short distances, as they must frequently 
do in the internal movements of a mixed elastic duid ? And if there 
exists no mutual attraction, how are they under any circumstances, as, 
for example, by compression, or elavation of temperature, brought to 
combine ? It may be added, that were Mr, Dalton's hypothesis just, 
two elastic fluids ought, in every case, to diffuse themselves in any 
space, and mix equally, with the utmost rapidity, each being as a va- 
cuum to every other. Yet this facility of mixing is much dependent 
on their specific gravity." In many cases it is very gradual'^, 

Mr, Dalton afterwards did somewhat modify this doctrine. He 
supposed, that both attraction and the force of repulsion, operate be- 
tween different gases ; hut that these forces are so nearly equal, as to 
have no effect in producing the mixturef. 

Many objections against the former doctrine are thus obviated, 
and the spirit of the theory is preserved^ . 

Mr. Dalton endeavoured to explain this objection away, by an ingenious 
comparison. Page 175. He argues, that, if a ball of lead, which falls through the 
air at any given rate, be divided into numerous atoms, it will descend with far less 
velocity (for gravity increases as the cube of the diameter of any sphere, but the 
resistance only as the square of the diameter), and therefore that atoms of air must 
meet with very great resistance ; and hence the slowness of the mixture. This is 
surely not a just comparison ; for the atoms of lead are not resisted merely by ab- 
solute impact against atoms of air themselves, but by the atmospheres of heat 
round atoms which fill the void space between them, and must be elastic towards 
particles of lead, as towards any other particles. If these atmospheres were re- 
moved, and only the atoms of the air itself remained (they being kept asunder by 
some inherent repulsive force, which in conformity with the theory in question, 
did not operate against the lead), then the lead would probably fall with at 
least equal velocity, by being extremely divided ; as its atoms might descend 
unobstructed, the air being almost a vacuum to them ; for its own atoms pro- 
bably do not occupy more than whole space. For this same reason, 

two gases ought to mix with the utmost rapidity : the actual impacts of theit 
atoms themselves being very few. But since they do not mix with such rapidity, 
they cannot be mutually inelastic. 

t Xslew System of Chemical Philosophy, p. 162, 

t Let it be however kept in mind, that this theory cannot explain the evapora- 
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To thisy however, I may state an objection of; another' nature, and 
no less powerful. ■ If these two. powers are so: equal at every distance, 
as to neutralize each other,' what- must . be. the effect of , the. smallest: 
addition or abstraction of heat ? 

In ' the one case, . repulsion . becoming the stronger force, . the;.gas'es; 
must be total!}' separated. .In. the other, the - attraction predominating 
will bring the atoms into contact, much more then into intimate com- 
bioatioii. ' 

: 2. Secondly, That between mixed ' gases the repulsive ' .force Is: 
stronger than the attraction. Under this head may perhaps be placed 
. the last’ modification of Mr, Dalton's theory. He- admits '..of , gases: 
being mutually repellent, but lays down the following maxim on which 
he' explains the mixture. ‘‘ That every species of . pure elastic . fiuid', 
has it particles globular and all of a size. But that no two species 
agree in the size of their particles, the pressure and temperature being 
the same'^‘." 

Hence Mr. Dalton argued, that in a pure gas the atoms being all 
of a size can remain at rest, as the pressure must be equal through- 
out, But when a gas of larger atoms is placed on the former, that 
the pressure of their atoms owing to a diiTerence of size will be irre- 
gular and unequal ; and that therefore an intestine motion must ensue, 
until, the gases having mixed, each can rest on the same base. 

Dven if the atoms of bodies endowed with their atmospheres of heat 
■were spherical, it is very questionable whether the above doctrine, 
though evincing much ingenuity, be really applicable. 

It is difficult to say what would he the effect of spheres of different 
sizes pressing on each other. But the atmospheres of heat round atoms 
are highly elastic, and hence do not press on each other by single 
points only, as inelastic spheres would ; but must assume some form 
requisite for general and regular contact ; without mixing. Thus if a 
long’ hollow cylinder placed perpendicularly, and closed at the upper 
end, have the air of a few inches from the top heated ; the atoms of 
the heated air being enlarged (it might be greatly), and according 
to Mr. Dalton's theory, pressing unequally on those below, a mixture 
ought to take place. The heated air ought to descend and diffuse it- 
self completely among the cold air. There is little doubt, however, 
that no such occurrence would take place ; the heated air would con- 
tinue above. But let the cylinder be inverted, and the heated air will rise 

tion of water, and its lessening the density of the atmosphere. The objections 
stated under that head still remain. 

^ Jv^ew System of Chemicai Philosophy, p. 189. 
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rapidly ; and, ^ even' tlien, a great part, will ■ pass '.tlirough the cold air 
without mixing witli it ; as is plain from the fact, that the hottest air 
in ■theatres and heated, chambers,' is near the ceiling, though it re- 
ceives its heat below. Yet, in a mechanical point of view, the vo- 
lumes of air of different temperatures, precisely agree with the differ- 
ent gases of the same temperature, mentioned in the supposition, as 
far as having their atoms of different sizes. 

Dr, Thomson rejects both Mr. Dalton’s and Beethollets expla- 
nation of mixed gases. The opinion which he holds, may be brouglit 
niider this head. In his System of Chemistry he states it in the follow- 
ing words : “ I conceive, that when two gases are mixed, the parti- 
cles or each are beyond the sphere of the affinity of the particles of the 
other. If the elasticity be owing to the action of heat, it seems to 
follow as a consequence, that different gases must be mutually elastic 
ti>waids each other. But I think that the elasticity itself is sufficient 
to account for this mixture taking place, without being under the ne- 
cessity of having recourse to the hypothesis of Dalton'*',” 

To this doctrine, X may be permitted to object, that since the atoms 
of any simple homogeneous gas, cannot be supposed continually to 
circulate, if heterogeneous are mutually repellentf, like homogene- 
ous atoms, why should a mixture take place between gases which are 
of the same specific gravity ? .But between gases of different specific 
gravity, much less, then, could any mixture take place I Lest it 
should be supposed that difference of gravity in gases may depend 
merely on their ultimate atoms being of different skes^ but of the 
same specific gravity, the atom of oxygen, for instance, being 8 times 
as large as the atom of hydrogen, let it be remembered, that although 
their tdimate atoms might have the same specific gravity, yet when 
endowed, and hence enlarged, with heat, their relative size is greatly 
altered, the atom of hydrogen becomes twice the size of that of oxy- 
gen, and therefore has only -^'-gth the specific weight. 

There would be no more reason for gases, even of the same specific 
gravity (supposing such), to undergo a mixture, than for any simple 
homogeneous gas to have circulation among its atoms continually ; 
and still less should gases of different specific gravity mix j and should 
the latter already be mixed, surely they would in a short time sepa- 
rate. It does not appear then, from all that has been stated, if the 

* System of Chemistry, last Edition, vol uL p. 35. 

t By tills expression 1 mean of course the gases having an effective repulsion 
between them. 
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repiilsioE be superior to, and vary in,- tiae same ratio^ as tHe attraction,':'; 
that, the constitEtioD. of mixed -gases eouM "be accounted:, for.- 

■ 3. Thirdly, That between gases, the repulsive force is inferior to the 
attraction. 

After, having' urged the-. ■.analogy. of a solution of a salt in water, .Dr, 
Mueea,y .observes : .“'.It may equally -be concluded,, that suchweak- at-.;' 
tractions may.be, exerted between aeriform bodies,— attractions suf- 
iici€,'ot to.co.unteract their elasticity and difference of specific-, gravity, 
without being .sufficiently energetic to cause. an- intimate combination. 
And this principle ' explains the constitution of the atmosphere.:'- AiA 
attracti.on .of this. kind, may be exerted between the particles of . 'oxygeh.:' 
and .nitrogen .gases,, may counte-ract. the, difference: of their specific 
■gravities, and .prevent, them from. separati,iig„from each other; and thus 
may be accounted for the two .facts,. . .which on, former hypotheses :'ap'*. 
:pea.red,inco,nipatibie,- the uniformity of the composition of atiiiospherie^ 
air, 'and - its havi.ng. .no properties different from, tiiO'se of the gases, of 
.which it is coin.posed'^.’,' ■ ■■■'■ 

- .Under a former .head'f '.I have ■ shewn, that the explanation which 
Pr. 'Mu'b.ray has given, of a solution of a salt in' water is not' correct'; 
and therefore; the .analogy does -not hold- good between it, as stated, 
and a .mixt'urenf gases. , Although the above, passage may ^ appear to ac-^ 
count sufficiently for a mixture of , gases, it will not admit of a close 
investigation. It will ' be . easy ■ to '.shew- from their ' writings, that 
many authors have reasoned, as if attraction and repulsion were supposed 
to vary in the same ratio, though none have expressed a clear and di- 
rect opinion concerning them. 

If then (according to this lawf) there exists “a -weak attraction suf- 
ficient to counteract the elasticity'* of gases at any distance, however 
great, it will also be able to counteract the elasticity at any less dis- 
tance, however small ; and hence, of necessity, to bring the atoms of one 
gas into contact with those of the other ; before which an intimate 
combination would take place. 

Supposing then the repulsive force, operating between gases, to be 
weaker than their attraction, and to vary in the same ratio with it, the 
mixture of gases could not be explained, since a perfect combination 
would ensue on their being presented to each other. 


System of Chemistry, vol. jL p, 41. 
t The solution of solids in liquids.’* 

X That the two forces vary in the same ratio. 
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. , The miniite inquiry wliicli l' ‘have endeavoured to pursue into the 
laws of repulsion, I trust lias shewn, that this force cannot vary either 
in a, less, or the same, inverse ratio -of the. distance, as the attraction. 

■ , That ..this . inquiry has not hitherto , heen strictly pursued, by the 
ablest 'Writers on cliemi cal philosophy, is evident from the mimeroiis, 
and even opposite doctrines, which have been laid down to explain the 
various states, and degrees of combination, in "wbich bodies exist ; and 
also from Bumerous passages throughout their writings. Thus the 
following quotation from the great Lavoisier will shew at once, that 
(from want of a sufficient investigation) he reasoned as if the two 
opponent forces to each other, attraction, and the repulsion from heat, 
varied ..in the same ratio. , ' . 

We have already seen/^ observes this eminent writer, **" that the 
same body becomes solid or fluid, or aeriform, according to the quanti- 
ty of caloric, by which it is penetrated ; or more strictly, accordingly as 
the repulsive force exerted by the caloric, is equal to, stronger, or weak- 
er than, the attraction of the particles of the bodies it acts upon/* 
And again he writes : “ But if these two powers only existed, bodies 
would become liquid, at an indivisible degree of the thermometer, and 
would almost instantaneously pass, from the solid state of aggregation, 
to that of aeriform elasticity. Thus water, for instance, at the very 
instant when it ceases to be ice, would begin to boil, and would be 
transformed into an aeriform fluid, having its particles scattered indefi- 
nitely through the surrounding space'^.'' 

And in another place, he farther states that, without the atmos- 
pheric pressure we should not have any proper aeriform fluids ; because, 
the moment the force of attraction is overcome by the repulsive power 
of the caloric, the particles of bodies would separate themselves inde^ 
iiiiitely, having nothing to give limits to their expansion ; unless their 
own gravity might collect them together, so as to form an atoos- 
pheref/'’ 

It is only a want of due reflection on the laws of the two powers, 
that could have permitted the first of these passages to exist in the 
work of such an author. How could the attraction in a solid be great- 
er than the repulsion, without bringing the atoms together ? That they 
are not in contact, he himself has provedj. That the other statements 

^ Elements of Chemistry, (translated by Keer,) p. 55. 

t Elements, p. 56. 

Elements, p. 50. 
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miglit lje true, it is evidently necessary, that repTiIslon be supposed to 
' Vary in the same, or a less, inverse ratio of the ' distance, than the at- 
traction ; either of -whicli has been above proved impossible. 

Another author of great merit appears to have written with tlie same 
impression. Mr. Dalton argued against Berthollet, that if the mix- 
ture of gases depended on an attraction exerted betw^een^ them:, they '' 
ought to enter into perfect combination"^. This is a just objection, if 
repulsion be supposed to vary in tbesame, or a less, inverse ratio' of the 
distance, than the attraction. And neither Berthollet, nor Br, Mur-' 
'RAY, had shewn, that either of these supposltio'us isdmpossible-sAor; 
did they answer this objection of Mr, Dalton's as if '/ they ■ were' 
aware, that the two forces could not vary in the same ratio. 

Again, in explaining the nature of mixed gases, Mr. D'alton (as 
has been already observed) considered the attraction, and force of re- 
pulsion, between the atoms of the fluids so nearly equal, that neither 
force affected the mixture at alif. But then it is necessary to suppose 
(to the end that neither may affect the mixture of the gases) in addi- 
tion to the two forces being equal, that they should also vanj in the 
mme ratio. 

For, did they not, one of these forces beyond, or within a certain 
point, becoming the greater of the two, must operatej. 

It would be easy to shew, by quotations from ail authors, that none 
have hitherto pursued the inquiry spoken of above 5 but it is sufficient 
to have proved this fact, from the writings of two of the ablest philo- 
sophers. 

After having maturely considered the various doctrines, and theo- 
ries', which are taught in the statics of chemistry ; I became persuaded, 
that several of them were far from satisfactory ; among them in parti- 
cular, the doctrines, upon which I have been remarking. And while 
endeavouring to investigate the cause of their insufficiency, an expla- 
nation presented itself to me, which appeared free from ail the difficul- 
ties, and objections, to which former theories are liable ; and which 
will account for the permanency of all states, and combinations of 
bodies; namely, — 

That the force of repulsion, with which heat endows atoms,- varies.' 
in a greater inverse ratio of the distance than their attraction. 


^ Manchester Memoirs, vol. r. part 2. 

■f New System of Chemical Philosophy, p. 162, 

t. Vide Kepulsion varying in a less ratio than attraction, and also the following 
law. ' ' ■ i: 
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Let us apply this law. 

First . — To the constitution of solids. 

Let there be a liquid between the atoms of which, owing to a loss 
of heat, the attraction has become so far superior to the repulsion, as 
to bring them to that distance, at which solidity naturally subsists. 
And, since the attraction may be conceived to vary as the inverse 
square of the distance, and repulsion varies in a higher inverse ratio, 
let this ratio be the inverse cube of the distance, and let the atoms of 
the liquid be supposed to have been at any distance 4 from each other, 
and let the following diagram represent the opponent forces operating 
between any two atoms, A and B, at dilFerent distances. 

Distances. 1 2 3 4 5 6 

Attraction, 576 144 64 36 23 ^rc. 

. . . 

Repulsion, 1728 216 .64 27 13.8 &c.^ 

Here it is plain, since between the two atoms at distance 4 from 
each other, the attraction is 36, but the repulsion only 27, that these 
atoms must approach, and will come to distance 3, where both forces 
are equal, each being 64. The atoms of the body, which is now a 
solid, cannot come nearer ; as at any distance within this, there is an 
effective repulsion operating, which must keep them at this distance, 
unless, by abstracting or adding more heat, the point of equilibrium 
is transferred to a smaller, or greater distance. Thus will be consti- 
tuted a true mechanical stable equilibrium, and thus the nature of 
solids, and their contraction, and expansion, are at once explained. 

Secondly . — To the constitution of liquids. 

A true explanation of the constitution of liquids, which has hitherto 
never been clearly given, appears to be afforded by this doctrine. 

In applying this law to the constitution of liquids, a third power 
must be talsien into consideration, namely, the pressure of the atmos- 
phere. 

Let it be supposed, that these forces have brought the atoms of a 
gaseous fluid into the liquid state ; and let the following represent aU 
the forces operating upon any two atoms, A and B, of the liquid 

at various distancest- 

It is evident that these series are not supposed to represent the real forces, 
hut are merely intended to illustrate the doctrine more clearly. The diagram re- 
presents the forces acting from one atom only, the relative power being the same, 
as if the forces of both atoms had been represented. 

f Lest when a vapor is passing to the liquid state, any one should attribute the 
cause solely to atmospheric pressure overpowering the expansive force of tlte 
vapor, I may instance the condensation of .hygrqmetnc vapor in the air, on ^ fa|l 
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Distances. 1 2 3 

Pres, of tlie air, 1 4 9 

Attraction, 1024 256 113.J? 

A.* . ■ ' . , 


4 

■ 16 
64 


D 

25 .:' 

40.9 


■ , 6 T 

„;.^ 36 . 49 , 

28.4 20.8 


Repulsion, 5120 640 189.6 80 40.9 23.r 14 8* 

Here it is manifest, that both the mutual attraction'of the atoms 
and the pressure of the air, are tending to compress the fluid. 

If the former force only operated, the atoms would be at distance 5 
from each other; as there the attraction and repulsion would balance 
each other, and constitute a stable equilibrium. But since the latter 
force (pressure), operates on the liquid, the atoms are brought nearer 
to each other, to distance 4 (e- p ) where the attraction and pressure 
amounting together, to aforce (16 -f 64 =)80, are balanced by the repul- 
sive force, which at that distance is also 80. The point of stable equi 
librium is thus, removed to a smaller distance, where, as long as the 
same forces operate on the atoms, they can neither approach nor recede 
of themselves. Again as, in a liquid, the atoms are pressed mWa the dis- 
tance, at which the attraction alone balances the repulsion, bv a force 
(the pressure of the air), the effect of which is merelv to keep the 
liquid within a certain bulk, it is manifest, that this force 

does not operate towards keeping any two atoms in particular near to 
each other. Hence the atoms may move on each other, as Ion- as 
.others supply their place. And thus the peculiar character of “the 
liquid state may be expiaiued. 

. The remarkable property of a liquid, of collecting itself into drops 
under certain circumstances, may also be readily explained by this law 
The pressure of the air can have no more effect in forming liquids 
into spherical drops, than into drops of any other form. The onlv 
force, which can effect this, is the attraction of the atoms, which, as 
in the diagram, though weaker than the repulsion between the neigh- 
bouring atoms A and B, must become the more powerful force lie- 
tween any, but neighbouring atoms; and being the more powerful 

of temperature. Atmospheric pressure can only act ou this vapor (whose atoms 
am perfectly intermingled with its own) so tar as it is endeavouring to expand 
air, and can only increase the density of the vapor, until the elasticity of the at 
mosphere itself prevents its own atoms from approaching nearer to each othe^^ o 
m other words until the vapor is of the same density as the natural densitt of the 
air , the foice therdtore, which in this case reduces the vapor into a HaJd must 
be an effective attraction, and in part the gravity of the vapor. 

* The first of these forces, the pressure of the air, varies as the sanare of the 
distance of the atoms The second, the attraction, varies inversely as\he square 
of their distance. The third, the repulsion, varies in any higher-Lerse rX of 
the distance, e.ji. inversely as the cube of the distance. ‘e ratio of 
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force, it collects several atoms into a drop, under fuvoraHe circum* 
stances.,..:' 

The gradual expansions and contractions of liquids can also be 
explained by this law. The distance of the equilibrium is gradually 
increased, or lessened, by an addition, or abstraction of heat; and 
whatever clilFerence should exist between the forces at any one dis- 
tance, a stable equilibrium would be formed at some otber, where the 
atoms would be fixed. The doctrine then, that the force of repulsion 
from heat, varies in a greater inverse ratio of the distance, than the 
attraction, alFords a happy explanation of the nature and constitution- 
of liquids, and also of their gradual contractions and expansions, with 
variations;ofte.mperature. 

'TYdrdly.'^To the constitution of simple gaseotis fluids. 

It has been above remarked, that the pressure of the atmosphere is the 
chief force opposing the repulsion, in a gaseous fluid. But it has also, 
been shewn, under a former head*, that atoms in a gaseous state at- 
tract each other. And this foixe, though certainly much inferior to 
the pressure, must aid the operation of the latter. 

Let all the forces operating from any atom A towards any other 
atom B, of a simple gas be represented by the following diagram : 

JHs. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 13 16 17 18 19 20 

Pr. 1 4 9 16 25 36 49 64 81 100 121 144 169 196 225 256 289 324 361 400 

Att. 648 162 72 40,5 26 18 13,4 10,1 8 6,4 6,3 4,4 3,8 3,3 2,8 2,52 2,24 2 1,8 1,62 

A^ . ... . . ... . . .... . BiSjf • . 

Rep. 11664 1458 432 182 93,3 54 34 28,8 16 11,6 9,64 6,7 5,3 4,2 3,4 2,9 2,37 2 1,7 1,45 

In this case, the atoms of the gaseous fluid will be stationary at dis- 
tance 6, where the repulsion, being 54, is equal to the united attrac- 
tion and pressure, (18+36) which are also 54. On removing the at- 
mospheric pressure there being a powerful effective repulsion, the 
atoms must separate greatly, unto that point at which, from the re- 
pulsion varying in a higher ratio than the attraction, a stable equi- 
librium is established. In the above instance, this is at distance IS^, 
where the attraction and repulsion being each 2, the gaseous fluid will 
expand no further, although all external pressure is removed. 

To this, I am aware, it may be objected, that the air in the receiver 
of an air pump expands without limit, as long as a portion is removed, 
and, therefore, that the attraction cannot be equal to the repulsive force 
at any distance of the atoms. 

This however it will be easy to shew is no objection. In proportion 
as the air expands in the receiver, so does its tendency to part with 

* The distance to which attraction is exerted. 
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lieat grow lass, (i. e. it falls in temperature,) and hence it rapidly re- 
ceives heat forced into it from the vessel and external air. The truth 
of this is evident from the fact, that, during the experiment, the rare- 
fed air at first falls in temperature, but afterwards rises to the same 
temperature as' the external air ;■ and if' the' exhaustion be again con- 
tinued, the air again expands, falls in temperature, and' therefore again 
receives heat; and, as long as heat is forced into it, so long must it 
expand, and the point of stable equilibrium be removed to a greater 
distance. Were it possible to procure a receiver impermeable by heat, 
there is every reason to believe, that the expansion of the contained air 
would terminate after several increments of volume ; for it cannot be 
supposed, that, on the removal of pressure, a gaseous fluid would expand 
without limit, unless the repulsive force, operating between its atoms, 
be considered to vary either in the same or in a less inverse ratio 
of the distance, than their attraction ; and since it has been already 
shewn, that either of these cannot be a law of the repulsion in bodies, 
in any degree of combination, or in any other state, analogy will show, 
that neither of them can he a law of the repulsion of atoms in the 
gaseous state. 

Another objection which may be presented, is, the apparent fact, that 
the elective repulsion in gases, varies inversely as the distance of the 
atoms ; for, according to the doctrine which I have laid down, since the 
actual repulsive force is considered as varying in a higher inverse ratio 
of the distance than the attraction, and since the attraction is supposed to 
vary as the inverse square of the distance, the effective* repulsion ought 
to vary in a higher inverse ratio of the distance than the inverse square ; 
and not therefore only inversely as the distance, as it appears to do. To 
this I may answer, that, as I have before remarked, an ingress of heat 
takes place, on removing pressure from the air, and an egress on increasing 
the compressing force. This reception of heat on the one hand, and loss 
of heat on the other, must cause the effective repulsion apparently to 
vary in a much lower inverse ratio of the distance, than it would, did 
the air always possess the same quantity of heat ; and from this cause 
Mr. Boyljb's experiments, and the doctrine I have laid down, contain 
nothing contradictory. 

In like manner, in the case of a body gravitating towards a planet, 
the force varies inversely as the square of the distance from the cen- 
tre. But, by varying the quantity of matter in the planet, in some 

* The excess of the repulsion, over the attraction j the only force which, in a 
gaseous fluid, admits of ineasuremeht. 
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direct ratio of the distance, its attraction might he made to vary in any 
less ratio than the inverse square. 

The reader will perceive, that the ratio of the attraction of the pla- 
siet, in the one case, and the doctrine I have laid down, of the ratio of 
the repulsion in the other, were both disturbed by the absolute forces 
varying. In the former case, by the quantity of matter in the planet, 
in the latter by the quantity of heat in the air subjected to experiment 
being constantly changed. 

ilnd moreover^ I may observe, it would appear from later experi- 
ments than Mr. Boyle's, as is well known, that the elasticity of the 
air varies in a somewhat greater ratio, than the density, and there- 
fore that the effective repulsion varies in a higher inverse ratio, than 
inversely as. the distance. 

The following quotation from an author in Dr. Rees’s Cyclopaedia’^ 
will strongiy corroborate the views I have taken of the constitution of 
gases. After some former remarks he observes ; ** Thus also in high de- 
grees of rarefaction, the elasticity is decreased rather more than in ex- 
act proportion to the weight or density of the air ; whence it may be 
concluded, that there is a limit to its rarefaction, or expansion, so 
ihdA it camot he expanded to infinity,*^ 

This observation, which is founded on actual experiments of philo- 
sophers (and which appears to me a just one) is exactly conformable to 
the doctrine I have laid down. This doctrine therefore (that the force 
of repulsion, from heat, varies in a greater inverse ratio of the distance 
than the attraction) which must he admitted to explain the situation of 
of atoms, in other states of bodies also, I think, elucidates clearly the 
nature of gaseous elasticity. 

Fourthly. — To the solution of solids in liquids. 

In applying this law to the solution of a solid in a liquid, it is pro- 
per to take into consideration all the forces, which can operate either 
for, or against the combination. 

In a saline, or any other solution, of a solid in a liquid, there are at 
least, five forces, which must greatly affect the solution. Two of 
these operate in favor of the solution, and three against it ; and in pro- 
portion as the former forces exceed the latter so will the combination 
be the more Intimate. 

When a salt is immersed in water, it is true, that the cohesion and 
greater specific gravity of the salt are opposed to the affinity between 
the water and salt, but these (which as far as I am aware are alone 


* Article Air. 


'534 


On the two great powers i 

mentioned by Bbkthollet and Dr. Murray) are not tbe only forces 
wMcIi affect the solution. There are two others, which perhaps have 
quite as much influence on the extent of the combination ; namely, the 
repulsive force, operating between the atoms of the salt, and the re- 
pulsive force between these atoms, and those of water^. It is this last 
force, which prevents the most perfect combination from ensuing. It 
has however, been shewn, under a former head, that if this force, (viz. 
the repulsive force operating between the solid and liquid) varied in 
the same ratio as their attraction, it certainly could not prevent the 
atoms of the former, from being brought into absolute 'contact, with 
those of the latter. 

But, admitting this repulsive force to vary in a higher inverse ratio 
of the distance, than the attraction, the nature of the solution may be 
clearly explained in the following manner. 

It is plain, that the forces opposed to the solution, are the cohesion, 
the greater speciflc gravity of the solid, and that repulsive force which 
must operate between its atoms, and those of the winter. That the 
forces favoring the solution, are the repulsive force operating between 
the atoms of the salt itself, and their affinity for those of the w^ater. If 
when the salt is immersed in the water, the two latter forces united, 
are more powerful than the three former united, the water must begin 
to act on the salt. As the atoms of salt separate from each other, the 
repulsive force operating between them, which is one of the forces fa- 
voring the solution, at last loses its effect, owing to its varying in a 
greater inverse ratio of the distance than the cohesive attraction of the 
salt, and therefore becoming weaker than the cohesive attraction. 

Again, as the atoms of salt and water approach each other, the re- 
pulsive force operating between these two bodies, though formerly 
much inferior to their affinity, owing to its varying in a higher ratio , 
becomes at last, at a certain point, equal to the affinity. And could the 
atoms of the salt be brought still nearer to those of the water, the re- 
pulsion for the same I'eason would grow superior to the affinity. It is 
manifest then, as the atoms of salt and water cannot approach nearer 
to each other than the point, at which the two powers are equal, that 
the atoms must rest at this distance from each other : for there the 
two forces form a stable equilibrium. 

And, since the atoms of liquids are endowed with greater atmospheres 
of heat, than those of solids, this superior repulsive force in them may 

. ■* The repulsive force and attraction operating between the atoms of the water 
themselves need not be mentioned : as the doctrine nnq” be explained without tak- 
ing them into consideration. 
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cause the point of stable equilibrium, between the atoms of the solid and 
the fluid, to exist at a greater distance, than between the atoms of two 
solids when in combination, and hence the latter combinations are ge- 
nerally niuch more in timate than the former. 

The solution of solids in liquids and the weak resulting combination', 
are therefore satisfactorily explained by this doctrine ; which considers 
the force of repulsion from heat as varying in a greater inverse ratio 
than the attraction. : ' 

Fifthly .—To the solution of liquids in gases mid in the atmosphere. 

Under a former head, I have endeavoured to prove, that the hygro- 
metric vapor of the atmosphere must exist in that state, partly by its 
own elasticity, and partly by an attraction exerted on it by the air. But 
it wras also proved, that if the repulsion of atoms varies in the same 
ratio, as the ratio of attraction, the atoms of water would come into ac- 
tual contact with those of the air ; which cannot be the case, as hygro- 
inetric vapor is in the very weakest state of combination with the air. 
The solution of vapors in gases, without an intimate combination ensu- 
ing, may however, I think, be readily explained by the present doctrine, 
^ ® o ^ o a liquid Abe placed under a column of 

dry air B, which is pressing on it with the 
usual force of the atmosphere. It is plain that 
the layer of air nearest the liquid must press on the latter wdth the 
whole force of the atmosphere which it supports. But the particles of air 
are far more distant from each other than those of water ; probably 
ten times as far. Let us suppose this to be their relative distance. 
Every tenth particle only of the liquid will be pressed on perpendicularly 
by the lower stratum of air ; and the condensation of the circumambient 
heat of this stratum will be so much greater perpendicularly under 
each particle of air, than obliquely between them, that it will re-act 
more upon the water directly under those particles, and press it into 
dimples, as in the figure. The ridges between these dimples will be 
pressed on laterally by the elastic medium of each aerial particle, but 
with little force downwards. 

All the aerial particles above this lowest stratum must be at a great- 
er distance from those of the water, than the point at which the forces 
operating between them and the water, are equal. And, being at a great- 
er distance than this point, they must attract the water with more force 
than they repel it, according to the present postulate. If then the 
united effective attractions of all atoms of air above the lowest stratum, 
together with the tendency to expand in the water itself, be superior to 
the gravity of the atoms of water situated in the several ridges, the 
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latter must rise into vapor, and so also must those whicli supply their 
place. And the atoms of water, as they rise, will necessai ily become 
intermingled with those of the air, and 'will he detained among them by 
their attraction for them. But, since the repulsion varies in a greater 
inverse ratio of the distance than the attraction it wull form a stable equi- 
librium ' with it, at a certain point, livitliin which it will prevent the 
atoms of water from approaching those of the air ; that is, prevent an 
intimate combination from ensuing. 

Thus is explained the fact, that an attraction between the air and 
water may favor the transition of the latter into vapor, and yet not 
bring the atoms of water into intimate combination with those of 
the air, a fact, which I do not think can be explained by any other 
doctrine. ■■ ' ' 

Sixthly.— Tb the constitution of mised gases. 

The minute investigation into the various theories proposed to ex- 
plain the nature of a gaseous mixture, which I have endeavoured to 
pursue, has shewn, that each of them is liable to one or more insuper- 
able objections. 

It appears to me that this .phenomenon also, may be explained by 
the application of the present doctrine. 

Having hrst stated the theorem, I shall endeavour to demonstrate it. 

If a cylindrical vessel, of any given length, be filled with hydrogen 
gas, and inverted (so as to fit closely) over a similar vessel filled with 
carbonic acid gas ; part of the former gas, although of far less speci- 
fic gravity than the latter, will descend, and part of the latter will as- 
cend, until the atoms of hydrogen gas, are perfectly mixed with those 
of carbonic acid gas, and, ■ when mixed, they will not enter into com- 
bination. 

This may be demonstrated in the following manner. 

Since the repulsive force, operating from the atoms of the one gas 
towards those of the other, varies in a greater inverse ratio of the 
distance, than their attraction, it. must fom with this force, at a certain 
point, a stable equilibrium. Since when the hydrogen gas is placed 
on the carbonic acid gas, the lowermost atoms, of the former, press 
upon the upper stratum, of the latter, these contiguous strata, of the 
two gases, must be brought within the point of equilibrium, between 
their attraction and mutual elasticity; and must therefore have an 
effective repulsion for each other. 

But, excepting the contiguous strata, all the atoms of the one fluid 
!,must be farther from those of the other, than the point of stable equi- 
librium, and must therefore, exert an effective attraction for them. 
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If then their mutual effective attraction be superior to their differ- 
ence of gravity, atoms of hydrogen gas must descend, and of carbonic 
acid ascend until the mixture is complete. When mixed however, no 
atom of the former can approach nearer to one of the latter gas, 
than the distance at which the forces, operating between them, form a 
stable equilibrium : for within that distance an effective repulsion ex- 
ists. This distance, owing to the great quantity of heat round gaseous 
atoms, will be so considerable, that the atoms of the two fluids cannot 
produce on each other those changes, attendant on combination. 
From which, the gases must be considered, as merely having their 
atoms detained approximate to each other, by their mutual attrac- 
tion. , ' ■■ 

In like manner, may the constitution of the atmosphere be elucidat- 
ed ; — its consisting of gases in a state of mixture, though of different 
specific gravities, and yet not entering into intimate combination with 
each other. 


Conclusion. 

The inquiry into the law of the repulsive force, with which heat en- 
dows atoms, namely, of that compound repulsion resulting from the op- 
posed action of the two ultimate powers of heat, themselves, which it 
has been my endeavour to pursue with such minuteness, as the length 
of this essay would permit, has, I trust shewn, that this power must 
vary in a higher inverse i^atio of the distance, than the attraction. 

By way of illustration, I have imagined this ratio to be the inverse 
cube, that of attraction being the inverse square of the distance ; 
but I would by no means be understood as intending to enforce this as 
the actual ratio. Since (as has been above remarked) the actual ratio 
of this compound repulsion, it is probable, differs in bodies according 
to the force of their attraction for the particles of heat, it will perhaps 
never be possible to ascertain it exactly in any individual case. But 
the limit, which has been laid down, is of the highest importance, since 
(as I trust) I have deduced from it a simple doctrine, which accounts 
for the stable residence of atoms at various distances from each other, 
constituting in nature, solids and liquids, combinations of solids wit}:i 
liquids, liquids with aerial fluids, and mixtures of aerial fluids with each 
other ; and without which none of these phenomena can be accounted 
for, but they may even be demonstrated impossible^ 
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IV . — Iron Suspension Bridge over the Beosi Rivers near Sdgar, Central 
hidia. PL XVL 

We take peculiar pleasure in bringing to the notice of our readers the 
completion of this work of art, because it has been constructed entire- 
ly out of the resources of the country, and being the first attempt at 
such an adaptation of native material and native workmanship, more 
than ordinary credit is due to the skilful engineer who planned and 
executed it, and who moreover, from his long residence in India, could 
have acquired only a theoretical acquaintance with the system of sus- 
pension bridges introduced within these few years, and now so rapidly 
spreading, in Europe. 

The bridge was erected at the suggestion of T. H. Maddock:, Esq. 
agent to the Governor General in the Sugar and Nerbada territories, 
upon the plans and under the sole superintendence of Major Duncan 
pRESGRAVE, mint and assaymaster at Sugar. 

Engineers in Europe, accustomed to find every thing provided to 
their wants, can have little idea of the personal labour which devolves 
upon their brethren of the craft in this country, where to the duties of 
architect and draughtsman are not only added those of builder and over- 
seer, but the whole of the subordinate trades of the brick- maker, mason, 
carpenter, and iron-manufacturer ; in a climate too wdiere a trilling 
exertion produces exhaustion ; and incautious exposure, fever or death ; 
and where the tools must be made and the hands that employ them 
instructed ah initio. We will not say that the native mistrees and 
labourers are not capable of learning or of working well, especially 
in upper Plindustan ; the bridge before us is a sufficient refutation of 
that common and indolent remark : but all will agree that a peculiar 
talent is requisite to manage, instruct, and drill them ; and this faculty 
is possessed by Major Presgrave in an extraordinary degree. The 
secret of his influence may be easily traced ; — ^he is a workman him- 
self : he wields the hammer ; makes and works the lathe ; surveys 
the ground ; searches the mines ; smelts the ore ; and has all the skill 
of contriving with the simplest means^, for which the people of this 
country are themselves so conspicuous. 

The Sugar bridge may indeed be called an experiment to try the 
resources of the country ; — to see whether the iron could be manu- 
factured into bars of a quality fit for bridges ; — and whether these 
bridges could be made by native workmen who had never wrought or 

; ;: «■ As m illostration of this remark, we refer to the description of the rollers on 
which the chains rest. 
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e%’’en seen iron of tlie dimensions required. The question has been 
satisfactorily answered ; and even in point of economy, notwithstand- 
ing the numberless extra expences incident to a first inulertaking, and 
the distance, eleven miles, of the work from the yard at Sagar, the 
bridge has been pronounced cheaper than those in Calcutta made with 
English materials : while of its design and execution no higher 
encomium can be given than the assurance of the visiting engineer. 
Major Irvine, that he had seen nothing superior to it in Europe. The 
Governor General is stated to have expressed equal satisfaction after in- 
spection, and only to have regretted that so noble a bridge should, be 
wasted upon so remote a locality 1 

We have with permission taken a reduced copy of the elevation and 
plan, lithographed by M. Tassin, to accompany a private Memoir of 
the Beosi bridge. The latter authentic source supplies us with the 
following particulars of- the work. 

The foundation was laid in April, 1 828, and the roadway opened to 
the public in June, 1830. 

The iron of which it is composed is entirely the produce of the Su- 
gar district. When the bridge was projected, it was still in the state 
of ore in the mines, whence it was extracted, smelted and made into 
irregular small lumps, in the common native fashion. The working 
of these crude impure masses into good bars of the requisite dimensions 
was a matter of very great labour and difficulty. 

The bridge is 200 feet in span between the points of suspension. 

The piers, resting on the solid rock, six feet under the low level of 
of the river, are 42 feet high to the roadway ; being elevated two 
feet above the ordinary surface of the country : they have a base of 
32 feet by 22|, decreasing upwards in front one in five, and on the sides 
one in eight feet ; which gives on the road a superficies of 21 by 
14 feet for each pier. On the sides are wing walls or abutments, running 
back into the bank 26 feet. 

The pillars, , or rather arches, of suspension have a base of 21 by 32 
feet, admitting a roadway of 9 feet broad. The arches are 15 feet high, 
and are faced with accurately wrought stone. The points of suspension 
are elevated 22 feet 4| inches from the road : the pillars have a total 
height of 33 feet, and the whole masonry from the rock, 68 feet. The 
piers and abutments contain 82,488 cubic feet of masonry j the arched 
standards and bridge parapets, 8900 : in all 91,388 cubic feet. 

The platform measures 200 feet in length by 12 feet broad, and is 
calculated to weigh, with the chains, 52| tons. Supposing the bridge 
crowded with men, at 69 lbs. per superficial foot all over the platform, 
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tlie wliole weight would he 120 tons, whence it is calculated that the 
tension to be sustained at each point of suspension would be 85,632 
tons. 

The suspending chains are 12 in number, arranged in pairs, three 
pair on either side, two feet above one another. They pass over rollers 
one foot in diameter, and are securely moored in masonry 1 6 feet be- 
low the surface of the i*oad. The back chains are 101 feet long, rising 
at an angle of 27 degrees. The angle of the catenarian at the roller 
is 16® with the horizon : the versed sine at the centre of the curve is 
14 feet 3 inches. 

The twelve main chains are of round bar iron, one and half inch 
diameter, bolted together in pairs. They are from 15 to 15.5 feet 
long, and so arranged that the vertical rods may fall from the joints 
of each chain alternately in parallel lines five feet apart. The descend- 
ing chains are square bars measuring inch on the side : their lower 
ends pass through 24 conically wrought stones, below which they 
are capped and keyed. (Figs. 1 and 2.) 

The connecting links of the chains, and indeed all the bolt holes 
in the bars, and the drops, are bored out of the solid iron, and broach- 
ed to fit the bolts accurately. (Figs. 5, 6.) None were punched at the 
forge. The bolts are inch in diameter, and are secured by rings, or 
washers and keys. Two adjusting links with iron wedges are fitted to 
each chain, close to the masonry landward, to regulate its curve and dip. 
(Figs. 7.9.) 

The method of constructing the rollers is thus described in the 
memoir : 

The iron rollers 12 in iiuiiil 3 er weigh about one cwt. each. They are not solid, 
but are composed each of about 2 S separate pieces of wrought iron, viz. a centre 
tube or box for the axle over which thick rings are driven 5 and an exterior drum be- 
tween which and the inner ringed tube, flattened bars, as spokes, are driven. The 
centres were broached out clean and true, and cylindrical axles 3.1 inch in diame- 
ter were tuimed to fit ; the ends of these axles rest on broad thick iron bearings 
mounted on very strong and solid frames of timber well bolted, clamped and block- 
ed together, covered with pitch cement and secured in the masonry of the pillars.” 
(Figs 7, 8 .) 

The platform was made in a different mode from those of our Calcutta 
bridges, as will be understood by the following explanation : 

From the short links set between the centre plates of the shackles (of the main 
chains), are suspended alternately from each tier, 74 vertical round rods one 
inch in diameter connected to a short link (Fig. 6 ) by a one-inch round bolt 
passing through it and the socket at the upper end of the bar ; at their lower 
ends the rods have eyes, through which doubled loops of iron pass ( 3 , 4 ) for sus- 
taining the flat bars or girders, set on their edges and proceeding from one end to 
the other on both sides of the bridge. 
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The flat bars, four inches broad by f inch thick and in lengths of fifteen feet, 
are joined together at their ends by nicely turned bolts passing through bored holes 
tu'o inches in diameter ; they are adjusted in their height by double w-edges, 
resting on holders that connect the sides of the loops together. The girders are 
also adjustable in their lengths, the bars that enter the masonry have their ends 
made broader than the rest of the bars, in which are long openings 2 inches broad 
to receive ivedges. (Fig. 10, 11.) 

Eight timbers in an upright position are set in the masonry of the pillars, having 
upright grooves or spaces cut through them, and faced with thick plates of iron • 
through two of these beams each end bar passes, and may be wedged on either side 
ot the timber towards tiie land as occasion may require ; thus is the whole lennh 
of girder drawn more or less to either end of the bridge, and also rendered exceed- 
ingly tight and steady. The grooves in the timbers towards the river, being about 
four inches longer than the breadth of the bars, permit them to adapt themselves 
to their proper directions when drawn lengthwise by the wedges acting against the 
landward beams ; by these means the bars have sufficient play to adapt themselves 
to the motion of the platform, and all Jerks at the pillars are obviated. 

“ Thirty*-seven double joists twelve feet long are, (having their ends notched be- 
low for the purpose,) laid on the girders : their centres five feet apart correspond 
exactly with tlie vertical rods that pass through them ; the joists are composed 
each of two cheeks a foot in depth and three inches thick, separated at intervals 
by four blocks of wood of the same height and thickness ; all firmly put together 
with bolts, screws and nuts : two cleats are nailed to each end of thejoivSt on their 
under sides, whose ends fit flat against the girder and keep all steady. 

Planks sixteen feet in length running longitudinally, each plank stretching rove 
three spaces, and regularly disposed as to their joints, are spiked down on thejoists : 
in a direction across these and upon them other planks are spiked down, their lengths 
being tlie same as the breath of the platform. The planks are all imbedded in a com- 
position of resin boiled in linseed oil, wffiich in laying on is mixed with ashes. 
The lower planks are three, and the upper ones two and half inches thick t they are 
only six inches broad to prevent warping, and have two strong square- headed spikes 
passing through them near their edges, at every crossing of the upper over the 
lower ifianks ; their points are clinched below the platform, to accomplish which 
16,370 spikes, weighing a ton and a half, were used ; thus the platform has been 
rendered extremely strong and firm. 

** The better to secure the sides of the platform and the ends of the timbers from 
the weather, a cornice or moulding of wood is nailed along the outside. 

The hand-rail is trussed, and consists of iron pillars or stanchions ; diagonal 
braces of iron ; and a stout wooden rail running from end to end of the platform : 
the whole put together with screws aud nuts, and adjusting screws for setting up 
or tightening the diagonal braces whenever required. (Fig, 10.) 

The rise in the platform is (as before stated, nine inches, hut the curve of 
the hand-rail is only three inches, to effect which the stanchions that support the 
rail are of varying lengths. The rail being four feet six inches above the platform 
at its connection with the masonry, but only four feet in the centre of the bridge.** 

The following are the weights of the , chains, rods, and materials of 
the platform; 
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■ ■■-■ ^ - Imn. Wood. 

Tms. Tons. Tom. 


6 double main chains, joints and bolts 8.5 

74 vertical rods, with joints, bolts, &c 1.385 

Fiat bars and bolts, 1 .726 

37 double joists, blocks, cleats, &c 6 190 

Bolts, nuts, screws, stanchion plates, flat rings, &c. &c. 

from beams ■ 0.383 

Flanking 1.124 cubic feet, sal wood,. 27.000 

Iron spikes, 16.370 for planking, 1.467 

Iron railing trussed, screw's, nuts, <&c . 1.314 

Wood for the hand rail, 52 cubic feet, 1.479 

376 feet of cornice to the platform * 1.531 

14.775 36.200 50.976 

Composition of resin and oil, 1.745 

Total weight hung between the pUlars, .............. tons, 52.720 


V. — Additional Note on the Climate of Nagpur. By J. Prinsep, 
Sec. As. 8oc. S^c. 

In the May number of the Journal were published the results of Dr. 
Gebdes’ Meteorological Observations made in 1831-32 at Kamptf, m 
the neighbourhood of Nagpur, which, as observed by the author, were 
in some degree deficient for the want of abarometer *, the sympiesometer 
■which took the place of that instrument shews by the registers a con- 
stant deterioration from the increase of the column of air"^, which ren- 
ders its indication of comparative inutility in accurate calculations. I am 
BOW fortunately able to supply the deficiency, of barometrical data, from 
the copious registers kept by Dr. Wylie at Nagpdr, between the years 
1820 and 1830, (with some intermissions,) of which that gentleman 
■was so kind as to permit me to take copies ere he proceeded to Europe. 

Dr. Wylie *s barometer was filled by himself without boiling. A 
note in his diary in 1820 states, that it stood 0.235 lower that some 
other tube (Dr. Voysey's ? ) with which it was compared. In Febru- 
ary 1822, the tube was cleaned twice, and fresh mercury added : in May 
of the same year it was again cleaned. On each of these occasions, the 
height of the mercurial column -was elevated more than a tenth of an 

^ This is a fault in the sympiesometer which might perhaps be remedied by 
making the oil-cistern higher, so that the oil should on an average stand on the 
same level in the two legs of the inverted syphon. In an instrument in my posses- 
sion after one year, in 1822, the index point had fallen 0.3 Inch below the baro- 
meter ; in 1823, 0.5 inch; in 1825,0.8 ; and now, In 1833, I find It 1.38 
inches : Dr. Gebdes, according to his register, must have followed the same rate 
of deterioration ; the level in mine is now nearly even with the reservoir. 
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inch for the time, proving that air or moisture had previously insinuated 
itself into the vacuum. In November, 1824, a note occurs, at Bombay ; — • 
add .200 to make barometer agree with one afterwards used and found 
to be more correct. The change of instrument was made in Janoary, 
1826 ; the new tube was again cleaned and repaired in June and in No- 
vemher^ : it broke in May, 1829, and was replaced by one standing fuU 
.200 lower. These circumstances were pointed out by Dr. Wylib, as 
depriving his taolesof that measure of exactitude required for deducing 
the altitude of Nagpur barometrically ; but with the precaution of aug- 
menting the whole of the indications up to September, i 823, by two- tenths 
of an inch, and proceeding in the same manner with May—September of 
1820, and with new barometer of June, 1 829 ; all of which alterations 
are borne out by notes on the diary ; the results will be found to agree 
very well inter $e, and to be fully sufficient for the determination of 
the annual and diurnal oscillations, whichit is my object to deduce for 
as many points as possible on the Indian continent. 

The following tables present an abstract of the monthly means de- 
duced from Dr. Wylie’s daily observations; they have been reduc- 
ed to the temperature of 32® Farh. 

Five months of 1820 are omitted for want of space, as the year was 
incomplete ; but the entries were used in the calculations of the monthly 
means in the tables which follow. 


Table I. — Meteorological Observations at Nagpur, by Dr. Wylie, 
Barometer reduced to 32° Farh. 


j 1821 

|9 A, M. 5 P. M. 

1822 

9 A. M. 5 P, M. 

1823 

9 a. m. 6 p. m. 

1826 

NOON. 

1827 

N'OON. 

1828 

NOON. 

1829 

NOON. 

January, 

Febroarv 

28.906 

29.031 

28.783 

.914 

28.839 

.866 

28.722 

.725 

29,026 

28.980 

28.927 

.886 

28.880 

,780 

. , . • 

28.867 

.752 

28.807 

.796 

March, 

.102 

.989 

.756 

.642 

.862 

.779 


28,759 

,716 

.733 

April, 

.038 

.895 

.698 

.587 

.763 

.655 


.666 

.622 

.615 

M,av, 

28.842 

,729 

.710 

.646 

.695 

.610 

.612 

* » • « 

.562 



.695 

.611 

,667 

.593 

.682 

.568 

.481 

.402 

.427 

.390 

Juiy,^ — 

.563 

.492 

.643 

.543 

.630 

.514 

.455 

1 .401 

.437 

i .458 

August, 

.465 

.412 

.646 

.660 

.693 

.610 

i .507 

: .478 

.512 

.503 


.558 

.472 

.706 : 

.613 

.803 

.680 

1 ,547 

.515 

' .515 

.556t 

October, 

.733 

.634 

.828 

.724 

J 


1 .724 

.711 

.688 

.675t 

Nov, ' 

.805 

.760 

.970 

.859 



i .844 

.811 

.841 

.845t 

Dec. 

.889 

,770 

29.012 

.922 




.... 

.847 

.847t 


•f 0,200 has been added to these five months as supposed index error of a new tube 
then used. 


^ After this filling of the tube in the damp weather of June, we find the mercury 
for five months standing full two-tenths too low, confirming my remarks in a for- 
mer number of the Journal. The cleaning in the dry weather of November again 
raised the index to the same or even a greater amount. 
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Table II. — Thermometer in doors, attached to the Barometer. 



1821 

1822 

1823 

1826 

1827 

1828 

1829 


9 A. M. 

5 P, .M. 

9 A. ¥. 

5 P. M. 

9 A. M. 

5 P. M. 

NOON. 

NOON. 

NOON. 

NO.ON. 

January, 

72.9 

'"78.7 

71.3 

“ 70 " 

74.7 

Tao" 

74 

... ... .' 

71 

72 

February 

76.0 

82.3 

75.0 

82.4 

77,0 

82.0 

78 

.... 

76' 

72.5 

March, -- 

81.0 

84 0 

82.8 

88.2 

80.3 

84.5 


83 

81.5 

83 

April, 

87.7 

90.7 

86.0 

88.3 

88.0 

91.0 

.... 

84 

83 

85.5 

'May,*^— * 

87.8 

91.0 

91.5 

93.2 

S8,8 

88.6 

82.5 


84 



89.0 

91.3 

87.0 

90.1 

88.0 

89.4 

88.7 

*80 

86 


July, 

81.9 

84.7 

83,1 

84.9 

84.2 

86,2 


85 

83 

81.5 

August, « 

S0.9 : 

83,5 

82.6 

84.0 i 

82.9 

84.3 


81 

83 i 

i 81 


81.0 

83.4 

82.0 

83.2 

83.0 

83.7 


82 

82 

82 

October, 

77.7 

83.5 

83.0 

86.0 

.... 



83.5 

81 

82 

Nov. 

' ,75 5. 

79.9 

76.8 

1 81.3 

.... 



76 

76 

75,5 

Dec. — 

66.7 

74.0. 

72.8 

' 76.6 

I ; ... .. 



i 73 

1 

1 72.5 








■: ( 

. ^ 



Means,^., 

79.8 

84.0 

81.1 

84.5 



80.9 

1 79.8 

78.7 


Table III. — Fall of Rain at Nagpitr, 7'eglstered by Dr. Wylie. 


Month.. 

(Oovd), 

1814-15' 1826 

1 

1827 

1828 

1829 

1830 

1831 

1832 

January, 


2.30 

0.40 

' 0.19 

* « 


.. ' 


February, 



0.50 

1.21 

0.76 

. . 

. . 

2.^ 

March, * . 


• • 

3.84 

0.71 

2.49 

1.57 



April, 

• 


1.01 

0.06 

0.06 

0.68 

0. 

» • 

May, 


i.io 

0.21 

1.55 

*• , 

1.35 

. . 


June, 

0.23 

22.23 

6.25 

8.37 

8.07 

8.54 

13.78 

8.01 

July, 

7.08 

12.00 

14.93 

9.33 

15.94 

7.10 

7 22 

14.49 

August, 

14.72 

18.50 

7.51 

9.07 

7.89 

1 7.00 

14.f8 

3.46 

September, 

7.36 

8.13 

! 16,32 

9.40 

6.32 

4.78 

11.98 

7.77 

October, 

2-97 

0.04 

i 0.00 , 

6.46 

8.22 

1.98 

7.24 

... 

November, . . * , .... 

0.45 , 

; 1.31 

2.89 

0.26 1 


1 ' « 

2.27 

1 ^ ^ 

December, 

.. 1 

i 

! •• 

0.13 

•• * 

0,50 

! 

8.24 


Annual, Total, 

32.81 j 

65.61 

53.99 

(46.61 

1 .50.25 

33.00 

65,31 

37.14 

In the Monsoon, 

32.36 1 

62.00 

45.22 

44.18__ 

46.44 

30.75 1 

54.80 

33.73 


Avei'age of eight years, 48.10 inches. 


From tliese data we may proceed to calculate the annual and diurnal 
ranges, according to the form adopted in my former tables in the first 
■volume of this Journal, page 23. The Latitude of Nagpur is about 
2P 10' N. and the Longitude 79® 15^ E., the Barometer therefore 
should have a smaller rise and fall, during the year, than that of Cal- 
cutta, hut greater than that of Madras, and so it turns out. There 
should also be a corresponding modification in the annual range of 
temperature, and in the diurnal change of heat and pressure : but I 
must leave any general deductions until I have accumulated other 
tables, to place in comparison with those air es dy collected, A very 
accurate annual series has been kept at Cuttack by Captain B, Blake, 
which I trust will shortly appear in the Journal, 
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Aoerage 'B,ange of the Barometer at Nagpur , reduced to 32® Farli, 


January, . 
February, 
Marcb, . 
April, . . . 
May, - . . 
June, . 
July, .. , 
•August, , . 
September, 
October, . . 
■November,, 
December,, 


•For tbe years . 
1820-23. ^ 

9 A. M. 

5 P. M. 

incb. 

inch. 

28.926 

.810 

.959 

.845 

.906 

.803 

,833 

.712 

.749 

.662' 

.637 

.539 

.576 

.486 

.587 1 

,507 

.674 

.575 

.796 

.683 

.887 

.809 

.950 

.846 


For the years 
1826 to 1829, 
at about 

1 P. M. 

Monthly 
difference 
from annu- 
al mean. 

Mean Diur- 
nalBarome- 
tric Tide, 
1820-23. 

inch. 

inch. 

inch. 

28.851 

4-.162 

.116 . 

,776 

•f.142 

.114 

.736 

H-.098 

.103 

.634 

+.008 

.121 

.587 

—.051 

.077 

.425. 

—.191 

.098 

.438 

—.213 

.090 

.501 1 

—.173 

.080 

.533 i 

—.118 

,099 

.699 1 

+.022 

■ ..113 

.835 

+.144 

■■■ .078,' 

.847 i 

+.175 

.104 

28.657 

Range .388 



January, 

February, 


■ 


[iwil 













; AsmtiGSodeifV ; , , 

interfere witli the results- derived from this table, namely, the. naontlily 
and ' diurnal range : — it only , affects, the mean , annua! temperaturei: 
which, with; all the data before lis, cannot positively be, determined 
although the numerous observations of different hours, and with differ- 
ent instruments may neutralize many irregularities : thus we have the 
mean annual temperature, 

, , At Sunrise, in tlie open air. • 69,5 from Dr. Geddes’ Tables (page 241.}' ' 

Mmimiim temperature, . , .. 69,3 by Captain Lloyd. 

At nine A. M. in the house,., 80,5 by Dr. Wylie. 

, . At noon : ditto, . . . 80,3 (tatty used in the hot months ?)' 

„ At two :p. M. ditto, 81,1 by Dr. Geddes. , 

/ , Maximum temperature, .... 89, ,4 by Captain Lloyd. 

At fire p, M. ditto, .... .... 84,2 by D.r. Wylie. 

' .' At eight p. M. ditto,. ....... 80,2 by Dr. Geddes.' 

Mean of maxima and uianima, by Captain Lloyd. 

From the mean of the maxima and minima, and from the pair of 
observations at 9 a. :m. and S p. m., it may be assumed with tolerable 
confidence that the mean temperature of Nagpiir does not differ much 
from SO'^ Farh. which is nearly two degrees higher than that of Calcutta, 
and i| lower than that of Madras. 


YI. — Fi'oceedings of the Asiatic Society, 

Wednesday Fvening^ SOth October^ 1833. 

The Honorable Sir Charles Theophilus Metcalfe, Bt. V. F, in the 
Chair. 

The Proceedings of the last meeting were read. 

Read, a letter from Colonel Casement^ Military Secretary^ stating that 
the Government will have much pleasure in transmitting to the Honorable 
the Court of Directors the Report on the Experimental Boring, and in re- 
commending a compliance with the Society's application for such a supply of 
apparatus as will enable them to continue it in an efficient manner. 

Read, a letter from G. A. Bushbv, Esq. Sec. Gen. Hep. conimunicatirig the 
permission of Government for the dispatch of 100 copies of the 18th volume 
of the Researches by the first ships of the season, free of charge for freight. 

Read, a letter from W, Twinino, Esq. Secretary to the Medical andPhy- 
sical Society, expressing their regi*et at being unable to pay amonthlv con- 
tribution for the use of the rooms occupied by their Library and Museum^ 
and repeating the acknowledgment ,of the President and Members for the 
liberality which has afforded them that accommodation. 

Read, a letter from J. C. Morris,: "Esq, Secretary Mad. Lit. Soc. request- 
ing the loan of a volume of the Mackenzie MS. Translations of Inscriptions 
in the South of India. Rmlved^ that the request be immediately complied 
with. 
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dsmtk Sodety, 

' Meady a letter from the Rev. Br, Buebow/ forwarding tlie printed pros- 
pectus of a plan for an expedition into Central Africa^ and requesting tlie 
encouragement and assistance of the Physical Class of the As. Soc. 

Mesolvedy that the funds of the Society are not in. a state to allow a con- 
trihution towards the objects of the African expedition^, but that the aid of 
individuals be invited by circulation of the prospectus amongst the mem- 
bers^^ 

Library* 

The following books were presented : 

Third part of the sixteenth volume of the Transactions of the Linnsean Society, 
together with a list of its members, for 1832— % ^/^e Sockty* 

Transactions of the American Philosophical Society, part 2ml, vol. 4th, new 
the Bockty, 

Memoirs of the Astronomical Society of London, vol. 5th— 5?/ the Bocieiy* 
Report of the First and Second Meetings of the British Association for the ad- 
vancement of Science — by the TorksMre Philosophical Society* 

Proceedings of the Natural History Society of the Mauritius, for June, 1833— Sy 
the Society. 

Proceedings of the Geological Society of London, No. 28— the Society, 
Madras Journal of Literature and Science — by the Madras Literary Society. 
Journal Asiatique, Nos. 58, 62, and 63 — by the Asiatic Sociefy of Paris. 
Thirteenth and fourteenth volumes of the Transactions of the Batavian Society— 
by the Society. 

Second Annual Report of the Council of the Naval and Military Library and 
Museum — by Messrs. Bagshaw and Co. for the Council. 

Von Hammer’s History of the Ottoman Empire, 9th volume, and some loose 
tracts — by the Anthor. 

Jahrbiicher der Literature, vols. 57, 58, 59, and 60 — by Coimcellor Von Hammer* 
Marcoz, Astronomic Solaire Simplifiee— H. T. Colebrooke^ Esq. 

Be Tassy, Memoire siir le Systeme Metrique des Arabes— //y the Author ^ 
Leipziger Literature Zeitung, Nos. 206, 207, 20 8, and 209—% the Editor* 

B. H. Fitton on the Progress of Geology in England — by the Axdhor. 

Ditto’s Geological Sketch of the Vicinity of Hastings— % the Author. 

A short system of Polite Learning, compiled and translated by Maha Raja Kal! 
Kissen Bahadur — by the Translator. 

Select Extracts from Lord Chesterfield’s Advice to his Son, translated into 
Bengalee, by Radhanath Bey— % the Translator* 

Stocqueler’s Fifteen Months’ Pilgrimage through untrodden tracts of Klmzistan 
and Persia — by the Author, 

The following books w^ere received from the Book-seliers : 

Larbner’s Cabinet Cyclopedia— British Admirals, 1st vol 

Iron and Steel, 2nd vol. ^ 

Christian Church, Ist vol. 

Library of Useful Knowledge— W adtdington^s History of the Church. 

Spain and Portugal. 

Printed on the cover of the present number. 
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'■ : iYELL's Principiesof Geol^^ 

' Theatrum Poatificiale, ,5.' vols. — purchased ike Socieip,' 

Memoires Coaceraant les Chinois, 14 yQls,—-presenied by the SecTefary. . , 

Meads a letter from Mr. A. Botje% Foreign Sec. of .t!ie .Geological Society 
*of France, oifering an exchange of their fnhlications, against the Joiinial 
and Transactions of the As. Soc. ■ Resolved, that .the exchange be made. with 
pleasure, through' the Society’s Agent in London. 

Read, also letters from Professor' Von Hi..mmer, the Secretaries of the 
Philadelphian and Batavian Societies, &c. relative to the irorks detailed 
above. 

Antiquities s StatMics, &;c. 

' Mead, a letter from Mr. Tofnee, Sec. of the Right IIoiioraHe the Go«... 
vemorof Ceylon, presenting copies of some inscriptions in the Nagari cha-' 
xacter,: collected by Captain Forbes of the T8th Highlanders, age.nt in.:the" 
. .Matele district. . 

.. Thoiis.ands of iBScriptions, in the. same character, are stated to he found in tlie 
island'.: hut.%re have, not yet any. clue to the relative value of these letters in the 
modern Ndgarl aiphahet.' .. They are evidently identical with those .of the Kanouj . 
coins* and .with the Inscriptions referred by .Mr. Stirling to the Buddhists, or. 
Jyns ; which their occurrence in Geylon' certainly tends to confirm. 

Mead, a letter from E. Stibling, Esq. submitting a tabular statement of the ' 
price of grain at Alligurh, from our first possession of the country, to 1832. 

A statistical report on the population of the town and district of Mur-' 
shedabad, drawn up by Mr. H. Y. Hatmobn, was submitted by .Mr. J. R. ;. 
ConviN. 

[We shall give an abstract of these statements in our next.] 

Mead, a note from Mr. J. H, Stocqueleb, presenting.s,ome.eoiiis, collected.’ 
during his travels in Europe. 

A Fac Simile of an Arabic Inscription, cut in an escarpment of the rock 
at the Fort of Chanderi, was presented by Dr. J. Tytleb, in the name of 
Lieut. Macbonald ; from whose letter, the following extract read ; 

I have discovered an ancient inscription at Chanderi, near which I am now en- 
camped, This place now belongs to Scindia, who took it from the former Raja, 
20 years ago. The Fort of Chanderi, which consists of a sandstone wall, fiaiiked by 
circular towers, built upon a steep hill, was in former days considered impregnable. 
Colonel Battista, of Scin»ia*s service, succeeded after a five months siege in 
starving out the Buadela garrison, and it is now occupied by Marhatta troops. To 
my inquiries into the ancient history of the place, I could obtain no satisfactory 
information. The ignorant Marhattas and Bundelas could only name one fiimous 
Raja, SisuPAL, who flourished in the days- of Hindu supremacy, and founded this 
place. It was afterwards rendered famous by being the residence of Alemgir for 
a short period. The ruins of mosques, sarais, madrissas, and baolies, mahais and 
aendnas, indicate its former magnificence under the Miisulman sovereignty. 
There are many ancient inscriptions, hut I selected the accompanying, which I 
found upon a famous ghat or passage which has been cut with stupendous labour 

See page 415 and p. 3iL 
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tliroogh a sold rock 100 feet liigli. This gli^t which leads from Chanderi throngh a 
sandstone ridge into the adjacent country is in itself a lasting in oimment of the 
gigantic undertakings of the Mnsulman sovereigns, but to the modern inhabitants 
even the name of the monarch who accomplished this great excavation is unknown^ 

I hope therefore that this inscription will rescue it from oblivion. 

“ The inhabitants of this country view our trigonometrical operations with sus- 
picion and dread. They cannot comprehend the object of burning lights upon the 
summits of distant hills, and they can only atribiite it to some black art, or 
by which we wish to take possession of their country. “ The weather is getting 
hot, the thermometer ranging between 88® at sunrise, and 108® at 2 p, m. in my 
tent, . , ‘ , 

IBtk Mai/, Camp near ChandeH. 

The inscription, after insertion of the second Sura of the Kordii, called Jr/cf- 
nhKursif sets forth that the lofty gate of Gumtl and Kerolf, near the tank, were 
erected by Juman Kh^n, son of Shdr Khiin, by order of the Sultiln -us-S;ilatin 
Ghia-s-ud-din, on the Mth. Jum&d-ns S&ni a. h. 700 (a. d. 1301). 

Physical. 

Lettersfrom Lieut. Bubt, Engineer, of Allahabad, dated 26th August, and 
from Lieut. Newbolt, of Malacca, 1 1th JuljfjWere read, intimating that they 
had dispatched shells and geological specimens, which have not yet reach- 
ed their destination. 

Specimens of coal, lignite, pyrites, Ssc. from Kyook Phyoo, were pre- 
sented in the name of Lieut. Foley. 

[A note on the subject of Lieiit. Foley’s discoveries will appear in our next.] 

Specimens of the fossil shells discovered hy Dr. H. H . Spry, Correspond- 
ing Member, Ph. Cl. in digging a well near Sagar. 

These are the specimens alluded to in a notice published in the July number of 
the Journal (page 376), announcing the discovery of fossil shelLs, 17 feet below 
the surface. Br. Spry’s account has not been yet received, it may suffice there- 
fore to state that the shells are of one species, all left-handed, and precisely the 
same as those discovered by Dr. Spilsbury, silicifled in indurated clay, near Jabal- 
pur and described in the Proceedings of the Society for April, (p. 205) ; these how- 
ever are in their natural state, imbedded in a loose cellular wacken, the white ptnu- 
lar appearance of which is derived from silex in a white crumbling state, lining the 
numerous cells of the matrix as is often observed in the geodes of zeolite and helio- 
trope. Both above and below the shell stratum are beds of wacken, a basaltic clay, 
becoming harder below, and more earthy above; the surface being the common 
black cotton soil, abounding throughout the trap district. The same shell 
deposit will probably be found to extend over a considerable field. 

On tip-nino' to Dr. Voysey’s description of the shell stratum m the Gawilgaili 
hills, a perfect identity is observable in the thickness and nature of the supenn- 
cunfoenLnd subjacent beds of wacken and basalt: the shells however are de- 
scribed by bim as conus or volula, but as they were much broken and compressed, 
they were probably not easily recognized, and may have been alter all identic.^ 
with the present shells. They bear some resemblance to tlie common mniml- 
laria of the tanks and jheels of Upper India, described by Mr. Bebson, Lle.ynin os, 
i p 265. The fossa sheH however has some specific distinctions, m its more 
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. oval, foraij and, the constant . reversion of the whorls,. , .ShonM it tarn out to be 
m, ampuUaria^ it will be a proof of. fresh water lakes, co-existent, with .the, emissioii 
of the Upper S%ar ,trap, and perhaps- with the fossil bone deposit, and as both by 
Votsey's testimony- and by that of Dr. Spey the sheii bed bears all the appearance 
of a regular stratum — it ,wiil serve as a mark -of -distinction, between the older and 
,more recent volcanic emissions of that extensive field. 

Further specimenB of fossil bones and of shell breccia, and the ' fossil jaw 
:Of an .elephant ; also specimens of the rock, on which the bones w'ere dis- 
covered, near Jabalpur, by Dr. Spilsbury. [A note and illustrative section 
will be given in our next.] 

A stuffed eagle from Nipai, and a pole-cat, presented by Captain Mox- 

BURGH. - 

Two specimens of the nest of the Tailor bird— by S. P. Stacy, Estp 

A report from the Curator was submitted -on the subject of a collection 
of insects and shells, which had been purchased in anticipation of the Socie- 
ty’s sanction, for the Museum, at an expence of Rupees 100. The collection 
was made in the Silhet and Kasya hills, and contains several new species, 
particularly one of a pahdina^ first described by Mr. .Benson, in the 
first number of the Journal. A paper on the subject of this shell, by Br. 
J, T. Pearson, was read, and the purchase of the collection was sanctioned. 

The thanks of the Society were voted for the several contributions of the 
evening. 

MABBAS literary SOCIETY AND AUXILIARY OP THE ROYAL ASIATIC SOCIETY. 

Thursday f St h Auffzist, IS33. 

The Right Honorable Sir F. Adam, K. C. B. Present. Honorable Sir R. Palmer, 
President, in the Chair. 

An able and interesting paper on the rise and early history of the Syrian Chris- 
tians on the Malabar Coast, by the Venerable the Archdeacon, was read to the 
meeting by the learned author, to whom the thanks of the Society were unaoiiiious- 
ly voted. It was further resolved, that the paper in question be adopted by the 
Society and be set aside for publication. 

It was then proposed by Lieut.-Col. Coombs and seconded by Lieut.-Col. Cullen. 

That it is desirable with reference to se^'eral interesting memoirs and papers 
which have already been submitted to the Society, and to others which may here- 
after he received, to adopt means for giving them earlier publicity tlian the neces- 
sarily distant and slow publication of the Society’s transactions will admit ; and, 
that independently of papers read before the Society, and of notices of their meet- 
ings and proceedings, the publication under the auspices of the Society of a month- 
ly or quarterly journal, similar to the Asiatic Journal of Calcutta, would, by afford- 
ing a suitable vehicle for occasional essays and papers connected with objects of 
oriental literature and science he in strict furtherance of the professed object of 
the Society, and likely to prove if adequately supported and encouraged, eminently 
and extremely useful. 

The foregoing resolution having been discussed, was agreed to, and it was resolv- 
ed to refer the same to the Committee of Papers in the Asiatic Department, to 
arrange the details and adopt the necessary measures for canying the plan into 
effect. Several works were presented and thanks voted for the same. 
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VIL—ANAiiysiS ' OF /Boom 

Smenteenth «?o/wme 0 / Asiatic Researches, oir Trammtmns of the Sockij/ instk 
tuted in Bengal for' mqtiirmg into the Bktorg, the Antiquities, the Arts and Sek 
mms and Literature of Asia, 

This volume is prefacea witli an acltlress from the Society to its late Secretary 
Mr. H. H. Wilson, upon the occasion of his departure to Europe, which will be 
found printed at length in the Journal, voL i. p. 563. 

I. The first paper is a Statistical Beport on the Bhotia Melials of Kemaon, hp 
G. W. Traill, Esq. Commissioner. It forms a supplement to the more elaborate 
report by the same officer on the district of Kemaon, printed in the sixteenth vo- 
lume of the Asiatic Researches, 1828. ■ 

The Bliot Mehais, forming in extent one-third of the Kemaon province, are 
bounded at the north by the table-iand of Tibet, on the south they extend to the base 
of the Himalaya range, and are irregularly defined, piercing through the barrier 
of the snowy range at the passes of the five principal rivers, Mana and Niti, on the 
feeders of the Ganges; Juwar, Banna, miikByanse, on those of the Sarda or Gogra, 
These limited valleys, or gorges, are the only productive and inhabitable parts 
of Bbot, the rest consisting of snow and barren rock. They are elevated 6000 feet 
above the sea, while the peaks around them tower to 20 and 26,000 feet. The Bho- 
tias insist that the zone of snow is continually extending, and cutting off passes from 
one valley to another, which were formerly passable at least for a few ffitys in the 
year. The only accessible roads now follow the direction of the streams, and ow- 
ing to avalanches [hhm gid) and slips require constant toil for their pre- 

servation. The M^iisthe most practicable pass, but at many points ponies and cattle 
are forced to be raised or lowered by means of slings passed round their bodies \ 
There are but 59 villages and 1325 houses, and about 10,000 inhabitants in this 
mountainous district, of whom nine-tenths are Bhotias or Tibetans. 

For half the year the ground is covered with snow, and an interval of four 
months without a fall of snow, forms an uncommonly favorable summer I 
Phapar and Ugal, two varieties of buck- wheat, Ud Jao and Jao, beardless and 
common barley, are the principal agricultural products of the province. The Pha^ 
per seem indigenous, as it is found wild on all high mountains. Wheat and Marsa, 
a species of Amaranthiis, yield an uncertain crop. 

“ Turnips and leaks are the only vegetables raised in Bhot ! hut many useful roots 
and lierbs are spontaneously produced, among these are, the wild garlic, ce- 
lery, rhubarb, Irankincense (mari or halehar), laljari, chora, hhothes, and katki, 
objects of export to Hindustan. The rhubarb is somewhat inferior in its color and 
properties to the Turkey, and the Bhotias do not take it inwardly, though they 
apply the powder to wounds and bruises : it is also used as an ingredient in the 
formation of a red dye, in conjunction with Manjith (very abundant here) and 
potash.’* 

Among the fruits, Mr. Traill enumerates the gooseberry, currant, raspberry, 
strawberry, and pear. Walnuts andbazlenuts are common, but small ; apricots and 
peaches do not thrive. ^Oaks, pines, the celebrated Deodar, and the Suryi or Arbor 
vitje, with trunks of 20 and 25 feet in circumference, are common j to them succeed 
the Rhododendron, the king pine, the yew, the Naspati, or white Rhododendron, 
(used as snuff,) Bindhara or juniper, and above all, the Bhoj [plmria), or birch on 
the very verge of perpetual snow*. 

^ See note in page 337. 
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The domestic animals ai‘e the common MU black cattle, and the Sur&gai orY&h of 
'.Tartaiy ; the Mbu and Qarju are prolific mnles between these two, very serviceable 
for carriage : sheep and goats, used also for burden ; stout ponies, called GmiUj dogs, 
(the Btianm, tamed,) and cats. The wild animals are the Barji or tawny bear; the 
Bkaral, wild sheep ; musk deer ; the Bhia, a small brown marmot; the 

Ijdw, ferret, and rats with short tails. - 

The birds peculiar to Bhot are the falcon and hawk, the Hiim-iml (bird of 
snow), ptarmigan ; Mithao^ wild pigeon, and Kyany, or chough, with scarlet ])iil and 
legs. The Bhannr or wdid bee builds its nest on the southern aspect of the Hima- 
laya. , . ' 

Of minerals, Mr. Tkaill mentions iron, sulphur, and yellow 'orpiment. The fossil 
bon es called BiJU Mr are chiefly found at the crest of the JV2f2pass, full 17,000 feet 
high. Hot springs are numerous, and there is reason to suspect that a volcano 
exists on the Deri, peak. ^ 

We have not space to follow the author into the history and manners of the people 
who inhabit this secluded tract : they derive their origin from Tibet but shew an. 
equal admixture of Hindu in tlieir institutions. It would have been interesting to 
have added a vocabulary of words in the unwritten Barma dialect spoken by the 
aborigines of the country. 

Situated between the Tibetan and Gorkha powers, the Bhots have had to pay 
for the protection of both r and being the key of commercial intercourse betw^een 
Tartary and Hindustan, the revenue jama, raised from this limited population, on 
the introduction of the British Government, in 1872, Bambat, amounted to so large a 
sum as Rupees 11,565. By an enlightened policy, the transit duties were soon after 
all abolished, and though the direct receipts were thus reduced to one-half, the iii- 
ci-ease of trade must have amply compensated for the loss. 

The principal exports from Bkotia to Tibet or Hiundh (snowland) consists of 
grain, calico, hardware, broadcloth, gur, sugar, and timber. The imports are 
salt, the natural produce of lakes mHiundh, 15,000 maunds : iincal or horaw^ also 
the natural produce of a lake ; in this article there was much speculation for the 
British market, and the import increased from 1500 to 20,000 maunds in 1818-19, 
a quantity far exceeding the demand in England. The supply has since ftillen to 7 
or 8000 mds. The other imports are wool, shawl-wooi, gold dust, and a few trifling 
articles. As the imports from 1816 to 1821 much exceeded the exports, a large 
amount of Furukhabad rupees found their way to Btmden, of which they have be- 
come the favorite currency. 

Mr. Traili/s able report terminates with a few remarks on the province of 
Hiundhi of which a full account has already been given in the Journal in Air. A. 
Csoma’s Geographical Notice of Tibet, (vol. i. p. 124.) 

IL — The next paper is an Essay on the mode of performing the arithmetical 
operation of the ea^traciion of roots, as practised by the Arabs, and given in the 
Ayoun-ool-Hisab, by John Tyiler. At first sight this paper appears rather lengthy, 
but its subject is one which it is difficult to compress so as to render intelligible, and 
indeed without a diagram it is by no means easy to render it intelligible at ail. 

The Binomial formula of any power (a -f- Is «« 4* ji 

in. This may be considered as consisting of two terms and 

b + Supposing a given number to consist 
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of more tliaE' B. figures, 'and consequently to be of tbe form eXlO^ -}•r:.tben If,; 
nn be tlie nearest approximate power to eand if xlO^ = ^ ^md 

n, n — 1 

Xlfi^ be supposed to ' expound «« and to expound « 

2 ^ 2 , . ^ . In j.tlie complete wtli root'of e X 10 « wdllbe foundby finding am' 
approximate sitli power toe, and then seeking sucli a number as wben substituteci;' ., 

' 1 . 51 . > 1—1 ■ 

ford in if + — ~ — - will render tbe sum of tbis.ex-,, 

pression and tbe product of tbe nearest >itb power already found into 10 » , less or 
not greater than eXlO^* +r or this operation is to be repeated 

according to tbe number of figures in (a+d) 5*. 

Our books of arithmetic contain nothing farther than the above statement, and 
leave the mode of finding the second number of the root, and of its successive invo- 
lutions and multiplications into its proper co-efficients, entirely to tbe student. 
The Arabian arithmeticians, with a good deal of ingenuity certainly, (whether 
well or ill directed is another question,) have invented a table or diagram im 
wdiich, by a sort of mechanical process, the sought number /; by the bare process 
of multiplication into one figure, and addition to the number above it, is succes- 
sively involved to all its powers, multiplied into all its co-efficicnts, and the sum of 
the whole found. 

The Arabians give to their diagram the quaint name of SMihuM-MumJbnreej or 
Pulpit, or, as Air. Tytler more grandly translates it, Anabathroidal diagram. The 
figure consists of ascending steps like those of the stairs of a Mobammadan pulpit. 
The etymologies of by far the greater part of our technical terms are not more ra- 
tional. 

The Arabian operation, in fact, is a very careful mode of finding the result of 
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so as not to repeat any of the steps or per- 


form the same calculation twice over. With our present improved methods, 
it is seldom that the arithmetical extraction of roots of high powers is 
performed ; but were it often required, we should soon find the necessity of 
attention to this matter, and of some system in arranging our operations, so as to 
avoid doing the same thing over and over again. 

Such mechanical contrivances have been employed by the greatest Mathemati- 
cians: it will be sufficient to instance the celebrated square, almost on the prin- 
ciples of a magic square, invented by Sir I. Newton, for solving equations by means 
of converging series. A mind curious in tracing analogies, might discover in the 
Arabic anabathroidal diagram, some traces of that reasoning which must have led 
to the discovery of the wonderful calculating machine of Mr. Babbaoe. 

To give an idea of the Arabian method, we shall here extract the approximate 
6th root of 166,571,800, which is the two first steps of the example given by Mr. 
Tytlek. In the original diagram longitudinal lines are drawn between each two 
figures : for those we have substituted dots, and the several steps of the operation 
are numbered I. (which is at the bottom) II. III. &c. To abbreviate, let 10 be 
denoted by tp, 166 by e, 571800 by r, 2 the approximate 6th root of 166 by a and 
3 by iff, and the effect of the several operations will he as marked in the following 
diagram. 


VI. 


VII ! 
XLVI 


166 

.64; 


102571800= 
. 84035889- 


” ^ ^ approximate root of a or first 

; (e a) + r=: Resolvend. 

=6 af ^>5 4 + 15 0^ fis 4- 20 a= A3 434 - 1 . 
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^ ^ ^ ^5 ^ + 
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: XIV X a =z 5 a^, 
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XLIV.' 

XVII, 
... XVL 
,XV. 
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XLin. 


..8811963= 

. 192 = 

192.. ....= 

150.. ....= 
32.*....= 


..2937321= 


XLTI.:... 537321= 
XXV.!.. 240....= 

XXIV.’240 = 

, 160 = 

.80,.....= 

.64 = 

.16 = 


XXOI. 

XIV.^ 

XIIL 

IV, 


xLi: 

..179107: 

XL. 

...19107; 

>«XXXI.: 

...160...; 

XXX.! 

.60 

^ XXIX.I 

80 : 

xxn. 

80 : 

XXI. 

48 

XII. 

.32 ; 

XL 

24 ; 

III. 

..8 ; 

'XXXlxJ 

.... 6369 

xxxviil! 

369 

«XXXV.i 

. ...60.. 

XXXIV.' 

60 : 

XXXIIL 

20 z 

xxviri. 

40 z 

■XXVII. 

16 


XLII + XXV = 15 a* 0 * + 20 as ^>3 4 + 15 4 . 

6 a ^ 5^ 4“ ^ ^ 

" Slv X 7 ~ loVit ® ^ 

= XXIII -f* XIV =::: 15 
= XX1I X a=:lQ 
= Xin4.IV=:5a^ 

= XIIXtf=:4a^ 

= Hi X a. = 

~ ?** “* 'I'® + 15 a= 5 -}. 6 a 6 4® 4 . J* 

: XXX X = 20 a» 03. r -r . 

r XXIX + XXII = 20 a 3 . 

: xxvra X a = 10 a®. 

: XXI + XII = 10 a*. 

-XXXa = 6a3. 

.= XI + in = 4a’i 
. =: X X a = 3 a®. 

.= 11 X a = a3. 

: XXXVIII + XXXV = 15 a3 0= + 6 a 0 4 + 4* 
:XXXVnXi = 6a04 + 43. ^ ® + * ■ 
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XX. 

XiX 

X. 

IX. 

n. 


^ XXXVII. 
XXXVf. 


.24... 
. 12 . . . 
. 12 ... 
.. 8 ... 
..4... 


: XXXII X a = 5 a^ 

: XXVII 4- XX = 10 a^. 
: XXVI X 6 = 4 
.=:XIX -f X=:6a". ' 

.= xvm X a :=z ‘S a-, 

.= 1X4-11= 3 

. = VJII X « = 2 
..=IX'I=;«-X-fl^=:a2. ■ ■ 


15 a\ 


.. 12. 


.123= 


: 6 a fp + /a 


zXXXVlK^ 4-'3 ; 

= xxxn-f «=6,«. 

= XXVI 4- =5 iz. 

=XVIII-f<? = 4a. 

,.6...,..= Vin4-«=:3a. 

=:14"Ior«4.fi — 2<i. 

2. .....= a or approximate root of e. 

The only parts that require explanation are those steps of the operation marked 
mth an asterisk. In these it is to be remembered, that if there be a dven row of 
figures as 8811963, and there be added to, or subtracted from it, another row, so that 


XXXIL .10 : 

XXVl!,.8. 

XVllL 
Vlll 
I 
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tlie units of tlie second may be under the figure in the n^h place of the first, the 
tens of the second under the {n -J* l)*h place of the firat, the hundreds under place 
92-4-2 &c. this is in reality adding or subtracting the product of the second row 
by IO»-l,,,,,Tiiiis,881l963 

'■ ■ ■ ■ 

Again 8811963 ' ' 

■ '192^ ■ 

8831163=8811963 + 192 x 10® 


and: ho .on to 8811963 
192, 


28011963 = 881i9fi34h 192 XlO-^ 

The course of the other operations, by which the co-efiicients of the Binomial 
Theorem are formed by successive additions of the several orders of figurute num- 
bers, will he obvious to any one who takes the trouble of tracing them in the order 
of the diagram ; for the inode of repeating the ’whole operation, so as to find roots 
of many figures, we must refer to the original paper ; a little consideration however 
of the diagram already given will render that obvious also. 

The method here detailed gives no more than the integral figures of the root, 
and the Arabs being unacquainted with decimal fractions, could go no farther. To 
remedy this, they employ a formula for finding a fraction, to be added to the 
integral part of the root, so as to give a nearer approximation. 

Their formula is this; Let m be the approximate nth root of M and M — = r 

+ will be less than Hand coasequently ™ 


is a nearer approximate nth root of M, as may be easily proved. In this case r and 
(m^l)n^nin are found by the last revolution of operations in the Anabathroidal 
Diagram. 

This formula however is imperfect, and when applied to high powers, pro- 
duces great errors : in the square it never can be greater than but in seeking, for 
example, the 6th root of 396, the error is more than 152|-. This imperfection the 
Arabians appear to have been anxious to remedy : their method is this; if in 
the above formula «=2, that is, if the root sought be the square root, then 

j becomes m + — and the difference between the 

^ (m 4- 1) v *2»2 + 1 

square of this and M may approximate to To remedy this, the Arabian arith- 

T ■ 2r ' 

meticians instead of m 4 * 2 ?»4- "i formula m + ^ ^ and 


/ 2r . . / , (i m ^ l)r — 4 r® 

tbea M-(» +4^ ) xs m -f — ^7/-" 

Now this expression is either positive or negative. If positive, Mr. Tytlbr shews, 
it never can exceed i if negative, then since a negative deficiency is an excess, this 
shews that the assumed root is greater than the truth, and in this case the excess of 
its square above M will increase according to the value of m, and will approximate to §. 

These results the author easily produces by the application of fiuxions. The 
puzisie is, to understand by what reasoning the Arabians without any means of 
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this kind, kit upon a convenient formula such as m + 


2r 


'“4 m 4. r tte 

formula, vrhm found, appears simple, j’-et the difficulty of actually finding it, with 
their limited means, must have been very great. It was like the Druids elevating 
the immense blocks of Stonehenge without mechanics. Most probably it was 
discovered by long and laborious tentation. 

The author then discusses the effects of assuming as the approximate square 


root the formula m ^ in which z is indefinite ; but this, as foreign 

to the Arabs, we omit, and shall sum up the whole in his words — 

** We may hence form some judgment how much the old arithmeticians must have 
been perplexed and retarded by the labour of long multiplication. We, who enjoy the 
benefits of the great discovery of Logarithms, can now scarcely form an estimate of the 
difficulties with which they had to contend from this want, and the facilities which we 
enjoy from their use. While, therefore, the Arabian method of extraction may inspire us 
with more gratitude to Lord Napier, we must not too hastily condemn it as uselessly 
laborious, till we can show that, without a knowledge of his discovery, w-e could have 
more happily succeeded in the facilitating and abbreviation of calculation. Should, after 
all these considerations, the intention of the xArabian operation be thought of little value, 
and the labour employed to accomplish it misused, yet the artful contrivances by which 
it is attained, and the skilful adaptation for this purpose of the simple principle of the 
variation of the signification of symbols from the variation of their situation, must, I 
think, in justice, alway.s cause the Pulpit Diagram to be considered a deserving monu- 
ment of Arabic ingenuity.” 

The Author concludes liis essay — 

With an acknowledgment of my obligations to ray very intelligent friend Dewan 
ICanh Jee of Patna j by him I was furnished with the extract of the Ayoun-ool*Hisab. 
His treatise of Arithmetic formerly mentioned*, and his oral explanations enabled me 
to comprehend the obscure and studied brevity of the Arabian Autlior ; and from the 
same sources I derived those observations on the fractional part of the root which form 
the basis of the concluding paragraphs of the present Essay.” 

The treatise of Arithmetic here alluded to, and named by its author, the Khiza- 
nut-Qoi-IIm, is described in vol. xiii. of the Researches, p. 466. It is a very large 
work, consisting of three parts : first, an account of Arabian iMathematicai Science; 
next, of that of the Hindus, and lastly, as much of the European as the author was 
acquainted with. The whole, we are happy to say, is in the course of printing by the 
Committee of Public Instruction, and will, when complete, form an invaluable store 
of information respecting Oriental Mathematics, 

The European part of the Khizanut-ooI-Iim consists of two sections : first, a 
complete translation by the Dewan of Boniiycastle’s Algebra ; secondly, an extract 
consisting of a collection of Geometrical Problems from the papers of the celebrated 
Tueuzzool Hosain Khaun of Delhi, This person during his lifo, was considered 
we believe, the best Mohammadan mathematician in India, and he appears to have 
employed his time in translating European mathematical works into Jirabic ; after 
his death, which took place some years ago, Government, we are told, made strong 
efforts to obtain his MSS. but in consequence of legal disputes between his rela- 
tions these were unsuccessful, and the fate of the papers is probably not known. 1$ 
is much to be wished that they could be procured. 

* See Essay on the Binomial Theorem, voL xiii. of the Researches, p. 4GG. The Dewan here men, 
tloned is »nce dead. 
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Tlie above facts, tbe pains talseE by Dewan Kanh Jee, in translating from Eng- 
Hsli, which he understood very imperfectly, arid in which (as he acknowledges) he 
was greatly assisted by the kindness of Henry Douglas, Esq, of Patna, and his ex- 
tracts from the papers ot the Delhi mathematician, are strong proofs, notwithstand- 
ing the present fashionable doctrines, of the value set by Natives on translations 
from English works, when well chosen and judiciously executed. 

Tufujszool Hosain Khaun’s choice of Arabic for the vehideof his translations 
is also a proot that intelligent Natives do not see the advantages of proscribing that 
language so clearly as we, 

[To be Conimued,"} 

XL — Madras Journal of Literature and Science^ published ttnder the auspices of 
the Madras Literary Society and Auxiliary Royal Asiatic Society, edited by 
the Secretary, No. I, October WSi, price to Subscribers 3 Rs. 2 ier quarter. 

We cannot but feel highly complimented by the appearance of a new periodical 
at Madras, professedly founded on the model of our own journal, and imitating 
our arrangements even to the style of the title page, the price, the number of pages, 
and the gratuitous conduct of the editorial department. We look upon it not as a 
rival but as a powerful auxiliary, and we hail it as a guarantee of the revival of 
the eiforts of the Madras Literary Society. The publication of Researches in an 
occasional quarto volume at distant periods has been adduced as a bar rather than 
an incentive to contributions of a learned nature, while the limited sale of such 
works makes the printing charge hill heavy on a small Society: this has been 
partially felt in Calcutta; and it has led at Bombay, as at Madras, to the absorp- 
tion ofthe institutions there into branches of the Royal Association at home. Under 
the new system however of giving rapid publication, free of cost, to short interesting 
and ephemeral papers (in which the Bombay Geographical Society may also easily 
join by a similar journal for the west of India) , the independence and orientality 
of each might still be assured ; while by a combination of the means and labours 
of the three Indian Societies, a volume of Researches might simultaneously be 
kept in hand at Calcutta for their more erudite and lengthened communications. We 
have not room to notice the contents ofthe Madras Journal at present, but we shall 
not scruple to extract matter that will be interesting to our own readers. We sin- 
cerely regret the untimely end of Lieut.-Coionel Coombs, whom we perceive to 
have been one of the chief promoters of its establishment. 


VIII, — Miscellaneous. 

Circular Instructions from the Geological Society, for the Collection of Geological 
specimens, with a plate, 

[We beg the attention of our Indian geologists to these simple instructions ; to 
which we have only to add that numbers should be put on the stones, where 
possible, as paper labels are soon destroyed by insects in this country.] 

1. The Geological Society begs to impress upon the minds of all collectors, that 
the chief objects of their reseai'ch should be specimens of ail those rocks, marls, or 
days, which contain shells, plants, or any ^ort of petrifaction. 

2. The petrifactions should, if possible, he kept united with portions of the rock^ 
sand, or clay, in which they are found j it being more desirable that the mass should 
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l)« examined carefully whea brouglit to England, than that any separation of the 
shells should be attempted at the time of their collection. This injunction, however, 
does not apply to those cases in which the shells fall readily from their surrounding 
matrix; but, in this ewiit, great care must be taken of the petrifactions, by roiling 
them in paper, or some soft material. 

3. If several varieties of stone are seen in the same cliff or quarry, and particu- 
larly if they contain any petrifactions, specimens of each should be taken, and 
numbered according to their order of succession; marking the uppermost No. 
and thence descending with Nos. 2, 3, &c., making as correct an estimate as time 
will permit of the thickness of the beds. None of these specimens need be more 
than 3 in. square, and one and a half or two thick, [fig. 1.) 

4. If the rocks are stratified, that is, divided into beds, state whether they are 
lioriaontal, inclined, or twisted. If inclined, observe pretty nearly at what angle, 
and to what point of the compass they dip ; if twisted, a sketch, however slight, 
is desirable. — N. B. The true dip can seldom he ascertained without examining 
the beds on more sides than one. {fig. 2.) 

5. One kind of rock is occasionally seen to cross and cut through the beds of 
another. In such a case, observe whether the beds are in the same plane on each 
side of the intruding rock ; if not, mark the extent of the disturbance, and also if 
there be any difference in the nature of the stone of which the beds are composed, 
at those points where they touch the intruding rock. Take specimens from the 
junction, and make a sketch of it. [fig.Z.) 

6. Where there are wells, get a list of the beds sunk through in digging them ; 
specifying the thickness of each stratum in its order, from the surface downwards. 

7. In volcanic districts, procure a list of the volcanoes now or recently in action, 
and of those which are extinct ; stating their position, their distance from the sea 
or any great lake ; the extent, nature, and, if possible, the age, of particular streams 
of lava, or the relative age of different streams : also whether the lava currents 
conform to the valleys, or are seen at different heights above the present rivers; 
and also if any gravel beds be discoverable beneath the streams of lava. {fig. 4.) 

8. Note the names of all places known to contain coal, bitumen, salt, alabaster, 
metallic ores, or any valuable minerals, specifying their extent, and the nature of 
the rocks in which they occur ; but do not bring away large quantities of iron ore, 
spar, salt, &c. 

9. In cases of coal-pits, specimens of the coal itself and of the beds passed 
through to obtain it (especially when plants have been found) will be valuable. 
State whether limestone, iron ore, or springs of bitumen are found near the coal; 
and if the limestone contains shells, cqllecfc abundance of them. 

10. Make particular inquiries whether, in digging gravel-pits, or beds of sur- 
face clay, mud, and sand, the workmen are in the habit of finding any bones of 
quadrupeds ; and obtain as many of them as possible, selecting particularly teeth 
and vertebrae. 

11. Search also for bones in cracks of rock, and in caverns. In the latter, the 
lowest pits or hollows are most likely to contain bones ; and if the solid rock be 
covered with a crust of spar or marl, breakthrough it, and dig out any bones, horns, 
or pebbles from beneath, {fig, 5.) 

12. Observe if the surface of the country be strewed over with large blocks of 
stone ; remark whether these blocks ai’e angular or rounded, and whether they are 


1833 .] MisceUcmeous^ 559 

of tlie same or a different nature from the stratum on which they are laid. If the 
latter, endeavour to trace them to their native bed. Note the different heights at 
which gravel is found, and whether or not it is composed of the same rocks as the 
adjoining country. 

13. Nautical collectors are requested to separate and preserve any shells or 
corals which may be brought up, either with the lead or the anchor j noting the 
depth and the locality. 

14 On coasts where there is a considerable ebb tide, and where the shore con- 
sists of rocks or clay containing fossils, some of the best of these petrifactions 
may be looked for, by breaking up with a pick-axe the shelving beds exposed at 
.low water. 

15. In making sections, or memorandums, distinguish well upon the coast, 
between masses which have simply slipped and ffiilen away, and the real cliff itself. 

1 6. When drift wmod is met with at sea, collect pieces of it : note the longitude 
and latitude, the distance from the nearest land, and the direction of the current by 
which it has been borne. Examine well the state of the floating mass, and see 
whether any roots or leaves be attached to it 

17. Every specimen should be labelled on the spot, or as soon after collection 
as possible, and then roiled in strong paper, or any soft material, to protect its 
■ edges. 

18. A heavy hammer to break off the specimens from the rock, and a smaller 
one to trim them into shape, are indispensable. If the larger hammer have a pick 
at one end, it 5e found very useful in digging up and flaking off those thin 
shelly beds which usually contain the best preserved shells, &c. A chisel or two 
are also desirable. 

19. The recommendation expressed in the instruction No. 1, may be repeated ; 
—-That it should be a general maxim with geological collectors to direct their prin- 
cipal attention to the procuring of fossil organic remains, both animal and vegeta- 
ble. These are always of value when brought from distant countries ^ especially 
when their localities are carefully marked ; but when the rocks contain no petri- 
factions, very small specimens are sufficient. 

2.— Mirrors of Fusible Alloy. 

Berzelius has found that by the union of nineteen parts of lead and twenty-nine 
of tin, fusible alloy is produced, which affords, on cooling in thin plates, very bright 
surfaces. A convex lens dipped several times into the melted alloy, yielded from 
the surface dipped, a concave mirror of great lustre. This, mounted upon plaster, 
was preserved for some time in the air untarnished. Dust destroys these rairrorsj, 
which will not bear wiping. — Trdte de Chimie. 

3. — Liverpool and Manchester Railway, 

It appears from the account of the Company for the half year ending the 31st 
December last, that notwithstanding a diminution of nearly 74,000 in the number 
of passengers during July and August, (supposed to have been caused by the cho- 
lera), the loss on this account had, in a considerable degree, been made up by the 
greater quantity of merchandize conveyed, and a reduction in the general expenses 
of management. The total number of passengers during the half year, was 182, 82S 
—the receipts J43,420. The merchandize conveyed amounted to 86,642 tons — 
receipts ^3V,781. The expenses, including £12,646 for repairs of engines, 
amounted to £48,278, leaving a clear profit of £37,781, which enables the Com- 
pany to make a dividend, for the half year, of four guineas per share.— May. 
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I. — On the Colossal Idols of Bamian, By Lieut, Alexander Burnes, 

Bombay Army, 

On the 23rd, we reached BrnmAn^ which is celebrated for its idols 
and excavations. These caves are to be seen in all parts of the valley 
for about eight miles, and they ' still form the residence of the greater 
part of the population. They are called ** Sfmack'* by the people. A 
detached hill in the middle ofl the valley is quite honey-combed with 
them, and brings to our recollection the Troglodytes of Alexander’s 
historians : it is called the city of Ghulghula, and consists of a con- 
tinued succession of caves in every direction, which are said to have 
been the work of a king' named JuIdL The hill of Bamidn is formed 
of hardened clay and pfebbids, 'which tenders excavatid3|‘ aj,^matter of 
little diffichfty} but tbe great extent to which'tMs' has beeh^wrieS ^cifes * 
attention. Caves are found on both sides of the valley, but the greater 
number are on the northern side, where we found the idols : altogether 
they form an immense city. Labourers are frequently hired to dig in the 
ruins, and their labours are rewarded by rings, reliques, coins, &c. They 
generally bear Cufic inscriptions, and are of a later date than the age of 
Muhammeb. These excavated caves or houses have no pretensions to 
architectural ornament, being no more :%an squared holes in the hill: 
some of them are finished in the shape of a dome, and have a carved 
frieze below the point from which tl|e cupola springs. The inhabitants 
tell many remarkable tales of the-^^s-'of Bamidn, one in , particular, 
that a mother lost her child and 'recovered it after a lapse 

of 12 years! The tile nee%|^&- heheved, but 'it will convey an 
idea of the extent, ^f tlxe works.' 

the idols, and in the lari^er one find quarters. 
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On the Colossal Idols of Bamidn, 


[Nov, 


Bamidn is sabject to Cdhul, and would appear to be a place of liigh 
antiquity ; it is perhaps the city \Thich Alexander founded at the base of 
Paropainisus before entering Bactria. The country indeed from Cd- 
hul to Ballili is yet styled * Bahktar^zamind or the Bakhtar coun- 
try. The name of Bamidn is said to be derived from its elevation, 
" signifying balcony, and the affix country. It maybe 

so called from the caves rising over one another in the rock. 

There are no reliqiies of Asiatic antiquity which have more roused the 
curiosity of the learned than the colossal idols of Bamidn, It is fortunately 
in my power to present a drawing of these images. They consist of two 
figures, a male and a female; the one named Salsal, the other Smah 
Mama. The figures are cut in alto relievo in the face of the hill, 
and represent twm colossal images. The male is the largest of the two, 
and about 120 feet high. It occupies a front of 70 feet, and the niche 
in which it is excavated extends about that depth into the hill. This 
idol is mutilated, both legs having been fractured by cannon, and the 
countenance above the mouth is destroyed. The lips are very large, 
the ears long and pendent, and there appears to have been a tiara on 
the head. The figure is covered by a mantle, which hangs over it in 
all parts, and seems to have been formed of a kind of plaster, and the 
image has been studded in various places with wooden pins to assist in 
fixing it. The figure itself is without symmetry, and there is no ele- 
gance in the drapery. The hands which held out the mantle have been 
both broken. 

The female figure is more perfect than the male, and has been 
dressed in the same manner. It is cut out of the same hill, at the 
distance of 200 yards, but is not half the size. One could not discover 
that her ladyship was not a brother or a son of the twin colossus, but 
for the information of the natives. The drawing which is attached 
will convey better notions of these idols than a more elaborate de- 
scription. The square and arched apertures wdiich appear in the 
plate represent the entrance of the different caves or excavations, and 
through these there is a road which leads up to the summit of both 
the images. In the lowrer caves the caravans to and from Cdhul 
generally halt, and the upper ones are used as granaries by the com- 
munity. 

I have now to note the most remarkable curiosity in the idols of 
Bamidn, The niches of both have been at one time plastered and or- 
namented with paintings of human figures, which have now disappeared 
from all parts but that immediately over the heads of the idols. Here 
the colours ap|||the paintings as distinct as in the Egyp- 
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On the Colossal Idols of Bamidn-, 

tian tombs. There is little variety in the design of these figures, which 
represent the bust of a woman with a knot of hair on the head and a 
plaid half over the breast, the whole surrounded by a halo, and the head 
again by another halo. In one part I could trace a group of three 
female figures following each other. The execution of the work is 
had, and by no means superior to the' pictures which the Chinese make 
in imitation of an European artist. 

The traditions of the people regarding the idols of Bamidn ara 
vague and unsatisfactory. It is stated that they were excavated 
about the Christian era by a tribe of kaffirs (infidels), to represent a 
king named Salsal and his wife, who ruled in a distant countrv, and 
was worshipped for his greatness. The Hindus assert them to have 
been excavated by the Fandds, and that they are mentioned in the 
great epic poem of the M ahciblidrat. Certain it is that the Hindus 
on passing these idols at this day holdup their hands in adoration, 
though they do not make offerings, which may have fallen into disuse 
since the rise of Islam. I am aware that a conjecture attributes 
these images to the Buddhists, and the long ears of the great figure 
make it probable enough. I do not trace any resemblance to the co- 
lossal figures in the caves of Salsette near Bombay, but the shape of 
the head is not uuiiQe that of the great trifaccd idol of Eleplianta. 
At Manikeala, in t Fanjab, near the celebrated * Tope,* I found a 
glass or cornelian antitpie which exactly resembles this head. In the 
paintings over the idols I discover a close resemblance to the images of 
the Jain temples in Western India, in mount Ahu, and at (r/m«/?and 
Falitana in Katywar. I judge the figures to be female, butthey are very 
rude, though the colours in which they are sketched are bright and 
heautiful. There is nothing in the images of Bamidn to evince any 
great advancement in the arts, or what the most common people 
might not have executed with success. They cannot certainly be referred 
to the Greek invasion, nor are they mentioned by any of the histori- 
ans of Alexander’s expedition. I find in the history of Timourlane, 
that both the idols and excavations of Bmnim are mentioned by 
SherFf ud Din, his historian. The idols are described to be so high that 
none of the archers could strike the head. They are called Lab and 
Manab, two celebrated idols which are mentioned in the Koran ; and 
the writer also alludes to the road which led up to them from the in- 
terior of the hill. There are no inscriptions at Bamidn to guide us 
in their history, and the whole of the later traditions are so mixed up 
with Ali, the son-in-law of Mohammed, who we well know never came 
into this part of Asia, that they are moit unsatisfactory. It is by no 
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means improbable that we owe the idols of Bamian to tbp n • 
some person of rank, who resided in this cave-diJ 

«d .o.sbt for .. i, ,bo ooloo.d 7''.“"' 

now described. winch we have 


.II. Account of the Earthquake at Kathmandu. Bu A C fmnbeli v 
Assistant Surqeon. attached to the 

Oil the 26 th of August Ia<^t ahont ft ? 

eai-th,hake was experienced throuSout tt ^ 

bouring hills, westward in the r w 7' “eigh- 

eastward at Fanoua. Baneppa, !)«/&&; and PhZTcT't 

was preceded by a rumblin<>. noi-se T^' The shock 

of the earth w;s undlZ as of f 1 ” -otiou 

and the direction of the s^ell 
-est. Hre shock lasted about 1 

same day another shock of eoinl . V of the 

occurred, and at 10-58 a third a ™ of the same character 

first it was a gentle motion of the em-th”** ''>olen* one commenced : at 

Wing noise; soon however U Lcreased^:? ^ 

heaved as a ship at sea. the trees waved from 

moved to and fro far from the perpendicular H 

tie, terrified, broke from their stalls anri > ’ °*®*' cat- 

out staggering as a landsman does on ship-blard Sl' 

for about three minutes in its fullest force And th’p f n " 

rect an estimate as can be ascertained f ' -n * following is as cor- 

the damage done by it to life and propertv\h°“^ documents) of 

and neighbouring districts of Nipd great valley 

shocks were barmlessf. ' ^ that the two first 

shocks of less violence since the above. m.iny orwricr'*" 
particularly) were felt at Calcutta, Monahyr^Chitt ^ ‘ “ ■*“' <^ct. 

nearly simultaneously. On the 26th Oct f Aliahabad, and Jabaliihr 
ehock Of the dangerous or undnlatgSd 00^':;:’ \T ^ ^ 

from China, and I am informed that the great shock 1 * 

« -M appear to have been couhned toEShtr 
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Number of Lives lost and Buildings destroyed. 
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Places. 

Killed. 

Wounded. 

05 

cy 

o 

o 

British Residency 




grounds, 

none 

none 

1 r 

City of Kathmandfi, 

60 

38 

400j 

\ 

South ofCaintal. 


25 

. 

285} 

Patau, 

6 

Siino «-aon, 

none 

0 

40 s 

Harra Siddhi, 

0 

0 

20 s 

Teshu gaon .... . . 

0 

0 

25 1 
16:1 

Selli gaon, 

0 

0 

Pagah, 

0 

0 

24 t 

Kiiknab, 

1 

0 

130 

Bagbmati, 

0 

0 

80 

Phurphing, 

0 

0 

8^ 

Chappa gaon, 

0 

0 

3^< 


0 

0 

8 

Taibii, 

0 

0 

18 < 

Bara gaon, 

0 

0 

35 

Bali, 

0 

0 

3 

Pahon, ............ 

Sasanelly, 

0 

0 

3 

0 

0 

2 

Lfibh, 

0 

0 

25 

Sana, 

0 

0 

7 

Hills about Sasanel- 




ly, ....... ....... 

Q 

0 

20 

Bast of Kathmandu 

> 



in the valley. 




Deo Patan, 

3 

0 

30 

Handi gaon, 

0 

0 

20 

Nig Desa, 

4 

0 

20 

Bareh*, . . ........ 

5 

0 

20 

Temi, ... * 

0 

0 

150 

Oou Karan, . . .... 

0 

0 

8 

Changu, 

0 

0 

20 

Sankhu, .. 

20 

5 

45 

Bhat gaon, * * 

200 

104 

2000 

■ ' ...i.i 




East of KathmayifU 
beyond the valley, 
but in themmediaii 




neiyhbotirhood. 



8: 

Sangu, 

2 

0 

Baneppa,*. 

10 

0 

20, 

Nala gaon,,....* .. 

6 

0 

11 

.. 

18 

0 

19 

Dulkele,.. .... . .*• 

10 

0 

21 

Pimlatn Chok, « . . . 

60 

0 

300 

* One woman became Sattl 

at thi 


Temples and other Buildings. 


Two pillars, built by the minister, each up- 
wards ot* 100 feet hiffii : the large Temple of 
agarn^th, built by Ran Bahadur, after seven 
ears labour, and about a dozen temples, de- 
troyed. The rnodern-built garden houses of 


A crack in the ground of 20 feet in length 


aore than a third of the whole were 
and about 100 men have been much 
The injury sustained here is pro- 


At tbe eastern extremity of Deo Patan is 
tbe Temple of Paspatnhth, containing Pus- 
|puti Jee, the patron deity of tbe Brahminical 
' itants of Nipal. The building escaped 
junhurt to the great joy of the rulers and 
people of the land, who attribute the cir- 
Iciimstance solely to the interference of the 
blind goddess, in behalf of their favourite 
rather than to the stout deposition of 
brick and mortar, 

A fine old temple destroyed. 

A handsome Temple of Mahadeo, situated 

t n a hill above Sankhfi, is reduced nearly to 
uins. 

The total number of houses in Bhat gaon is 
reckoned by Mr. PIodgsojst at 4,700, |th of 
the town is said to be destroyed, 2,000 is the 
averagie of many accounts, six or eight fine 
temples destroyed, and a statue of Rajah Ran- 
JIT Mali-, one of the Newar Princes of the 
Bhat gaon division of the valley. 


Six persons were killed under tbe ruins of 
|one house in this village, their remains were 
[found where they bad gone to sleep. 

A fine temple destroyed here, 
at this village, her husband having been filled. 



Korfh-east of the val- 
ley and more vemQte. 

Dhukka, 0 

.Muackn Falsar, 
ICaB.Sing Ciio'k, .. 
Kassa,.'. . 

Kuti, 

Listi gaon, 

Shipa—tlie coun- 
try residence of Co- 
lonel Rimbir vSinh, 

20 miles from Kath- 
mandu on the Lassa 
road, by the Kuti 
Puss, is seriously in- 
jured, Many small 
houses attached were 
destroyed and seve- 
ral lives lost. 

West of Kaihmmidii. 

Swambiinath, 0 

Hdl Chok, 0 

Narod Devi, 0 

Changu Narayaii, . , 0 


GoorkhaCantonment 

or Campoo, 0 0 

Kirtipur, 0 0 

Thaukote, 0 0 

West of ike mlley, 

Duny Byas and 
neighbouring hills, 10 0 

Tewanpnr, 0 0 

Nayakoth, 0 0 


Account of the Earthquake of KaihnamU. 


Temples and other Building 


0 In this direction the earthquake was much 
more severely felt. K'dii, a town on the 
Bliote frontier, on the road to Lassa, is 
said to have been nearly all destroyed, it con- 
tained about 600 houses ; 50 of which only 
remain. At Listi gaon, on the Bhote 
frontier, a large portion of a hill came down, 
and an iron bridge was destroved. 

At Kan Sing Choke, in the same direction, 
vulgar report says, that for five days i^efore 
the earthquake took piaccf, noises similar to 
the firing of cannons w’ere heard as if under 
ground: and in this neighbourhood the high 
road to Lassa is said to be in many f* hires 
blocked up by the fallen earth troni the 
mountains. 


3 One small temple destroyed, and the large 

Slone a little injured. The form of the large 

1 one mast have preserved it. It is the chief 

2 Buddhist Temple in the valley, built in the 
fashion of that religion — an immense cir- 
cular mound of bric%: work, surmounted by 
a 4-sided spire or Jwejc. 

4 The house of a Captain much injured here. 


' North of Katkmandti 

Bharmtuli, 0 0 

Hukm gaon, 0 o 

Toka goan, 0 0 

Biirha Nil Kanth, 0 0 

Chapaly, 0 0 

Bharmpur, 0 0 

South of the valley. 

Chitlong,. 0 0 

Chisagarhy, 0 0 


14 Contains 532 houses, and is built along the 
23:r!dge and browofa hill 300 feet higher than the 

surrounding part of the valley. Its tenements 
are old and frail. To account for its escape, 
the inhabitants say, “ Tiiat some nights prmd- 
40 ous to the earthquake, and on the memorable 
10 night itself, a large tiger or leopard paraded 
3!severai streets of the town, without niolcst- 
jing any of the inhabitants.,- This forbearance 
jwas reciprocal, for the ‘‘ guardiaq angeF* was 
2 allowed to continue his protecting visits : the 

1 admiring crowd, firm in the belief of correct 

15 vision, hailed him as Ramji', another incarna- 

2 tioix of the great preserver.*’ 

7 

20 V 


Chisagarhy, 0 0 0 The fort here much Injured : a large portion 

of the breastwork facing the south has fallen, 
,,, wail in many other places, although 

^ not fallen, is seriously injured. 

Mukwanpur,, 0 0 0 The ^ fort here has also suffered, but in a 

'm , much less degree than the.one at Chisapany. 

lorn,., 414 ji72 4040( 


1833.J Pojmlation of the City of Mursliedahad, 567 

The above shews that the earthquake was much more severe to the 
north and east of the valley than here ; and that even within the 
valley it was mticli more violent to the east of Kathmandd than at 
the capital itself, or other places to the west of it. The town of Bhat 
gaon is not more than eight miles in a straight line from Kailmandd, 
and even there its violence must have greatly exceeded what it was at 
the latter place. To account for the immense disproportion in the loss 
of life and property at both places, something may be allowed for the 
more frail state of the buildings at Bhat gaon; but this is not sufficient, 
and this circumstance must be considered as ine.xplicable as most 
others attending this fearful phenomenon. The brahmans of Nipal 
say (and it is believed with truth) that the occurrence of a more vio- 
lent earthquake than this is recorded in their histories. It was 
about 60Q years ago, and then the cities of Mangah, Patan, and innu- 
merable towns %Yere utterly destroyed and thousands of their inhabi- 
tants killed'^ : the modern capital Kathniandd did not then exist. 


in. — Census of the Pojmlctiion of the City and District of Mursliedahad^ 

taken in 1829. 

To the five or six accurate estimates which w^e possess of the popu- 
lation of the cities of India, we are happy to be able now to add one 
of Murshedahadi both city and district, which we owe to the private 
or ex-official industry of Mr. H. V. Hathorn, while magistrate of that 
zillah in 18*29. The detailed statements accompanying this officer’s 
letter to the Government w'ili be published without doubt in the Trans- 
actions of the Asiatic Society, to which body they have besn trans- 
ferred ; ive proceed however, as on former occasions, to offer an abridg- 
ed analysis of the tables, that the readers of the Journal may be in 
possession of all the accurate statistical knowledge of India furnished 
from authentic data. How easy would it be for every officer in charge 

^ Tiie say that the planets Jupit# and Saturn were at the occurrence 

of this present one in the same situation as wbeu the above destructive one hap- 
pened. From this greater mischief was for hiany days after the 2bth hourly ex- 
pected, and many lucky moments were fixed upon by the said astrologers for the 
catastrophe ; but all fortunately have come to nought, and although slight shocks 
continued to recur until about the I5th instant, no addition haa been made to the 
efects of the one great paroxysm of the 26th. ' 


PoP^^ation of the City of MursJiedM ,v 

police rframLrjfpt^ Ws of hie 

the medium of the Daroo-a« ^,ho f ^ ®“Penntendence, throu<.h 
accompanied .ith patticut; it ^ tf t 

%. in order to be as accuratrafpotibt Wi- 
the same time to .void and at 

meut of their dependants of both sexes ”’ “ ^ detailed state- 

departure from hlurshedabad. in 1S29 andmv 
a period of three rears, on aecounrof’ t 
rerismg and submitting these papers at an' eatr 

Pojmlatimi of me City of Munhedabad. 


Names of Thannas, 


jNumber of Houses. 
Mustii- I Hindu, 
man. 


Total. 


Muragowar, .. 

Till Hasan Ulhdi Khan, 
Hliah bazar, .... 
Haja Bazar. 

156 

1161 

337 

300 

936 

1551 

1122 

2978 

1196 

752 

593 

1 456 

2127 
1888 

Aknara Ramshah, .... 
Moh€mpiir 

330 

2722 

3308 

Hunditala. . * 


1518 

Nakla kli4H. . . 

1 XOZo 
625 

2075 

Sh^hnasrar, ... . 

VQQ 

1218 

Mahomedpur,. . 
Kasim bazar. ... 

/QO 

1375 

897 
1849 " 
809 

1685 

3224 

Kalkapur. . . 

'* l7 1 

- AOO ■ ■ 1 

1300 

Sujaganj, 

^<-<5 j 

566 

778 

1200 


:No. of fnhahitanls.f 
MusuJ- j Hindus, 
oians. 


Mah^jan tola,. 
Eajbdri, . 
Asanpura, . . . . 
Berbanipiir, . . 

^ 01 % ........ 


36.9 
269 

93.9 
290 
839 

204.9 


14281 


2749 

1551 

2.979 

18S2 

1279 

749 


Total of the City, 

Add for strangers,. 

Total population, .... 


Proportion of sexes, Musulnidns 

Hindus, .... ^ 

Number of inliabitants per house, Musulmdns* * 
Average of the whole, . . . . 


2118 

1820 

2918 

2172 

2118 

2798 


25837 40118 56090 


1557 
35.>4 
5557 
3425 
12132 
3854 
1627 
1760 
. 2282. 
5330 
2213 
2314 
12010 
6554 
2146': 
5356 
3109 
7322 ^ 
7984 

90086 


Total. 


2492, 

8334 

7398 

8339 

13522 

5028 

4498 

3585 

6282 

II150 

3538'.'' 

3936 

14418 

8207 

298.9 

7866 

6152 

12154 

16*308 

146*176 

787 


146963 

females. 

27648 

456*48 
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Population of the Bistrict (fMur^^ 


Names of 
Thannas. 

Number 
0 Milages 
in 'each,. 

Number 0 
Musui- 
man. 

f houses 
Hindu, 

Total. 

Number 

tar 

Musul- 

mans. 

Inhabi- 

its. 

Hindus. 

Total. 

Gokaru, .... 

'149 

2666 

7724 

10390 

12771. 

38045 

50816 

Gowas, .... 

87 

8395 

5427 

13822 

46716 

27653 

74369 

Khin, 

114 

3702 

3413 

7115 

17863 

16070 

33933 

Sulatabad, .. 

158 

5612 

6904 

12516 

25368 

30836 

56204 

,SM,, 

128 

3021 

1795 

4816 

28499 

6163 

34662 

Harharpai’ii, 

^ 86 

3862 

7290 

11152 

16282 

36827 

53109 

Govindpur, , . 

121 

1988 

6166 

8154 

12305 

27159 

39464 

Sliarsberganj, 

. 87 

8395 

5427 

13822 

40416 

27023 

67439 

Kab'-jinganj,. . 

113 

868 

4626 

5494 

4444 

21865 

26309 

No wad ah, . . 

33 1 

1782 

. 2732 

4514 

10460 ; 

12311 

I 22771 

dalingbi .... 

7:i ! 

3944 

3619 

7563 

: 19197 ' 

20598 

, 39795 

Cliemiaga . . 

70 ,1 

613 

2302 

2915 

i 2820 1 

10102 

12922 

Ranitahio, . . 

157 i 

5780 

6733 i 

12513 

: 34649 

34768 

69417 

Bhadrihdt, . . 

129 

1269 

3904 

5173 

5890 

15500 

21390 

Banwa, 

104 

5080 

10739 

15819 

16441 

48012 

64453 

Mirzapur, . . 

168 

2862. 

10682 

13544 

14576 

51615 

66191 

Dew^nsaray, 

141 

4483 i 

4634 I 

9117 

21831 

22375 

44206 

Bhartpur, . . 

152 

6131 ' 

3541 

9672 

26198 j 

18302 

44500 

Total of the! 
district, . . j 

2070 

70453 

97658 , 

168111 1 

' 

356726 - 

465224 , 

821950 

Add for strangers or non-residents, . . .... 
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822484 

Males. Females. 

Proportion of sexes, Musnlmans, 188036 168696 

Hindus, 241710 223514 

429746 392210 

Total of tlie Town and District, Houses, 208229 

Inhabitants, 969447 

Ratio of inhabitants per house, 4.73 


IV . — List of Birds, collected In the Jungles of Borahhum and Dholhhum* 
Bg Lieut. S. R. Tickell, Regt. N. I. 

L Falco Lath AMI. Colvg Falcon 9 Latb am. Male. From head to 
tip of tail 18 inches, breadth of wings 40 inches ; eyes orange yellow, 
bill and cere bluish, top of head in front grey, sinciput pale orange- 
brown ; feathers streaked dark and produced into a long horizontal 
crest, the end feathers of which are black, tipped with white ; face and 
auriculars ashy ; back of neck and top of back, pale rusty ; feathers 
centered dark-grey brown ; whole of back, scapulars, primaries, and 
part of tertials, dark clouded rich brown ; coverts of wings pale rusty, 
clouded grey-brown* and blotched with white spots; some of the tertials 
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tlie same, greater; coverts- reddish ash-brown.; tail dark .greyish brown, 
barred' .broadly with dark brown, .and tipped .obscurely white (as are 
the.tertials), aiider parts white ; streak of black- down centre of throat, 
neck wdiite tinged rasty, broad bars, of rusty on breast and belly, spots 
of the same on thighs ; legs clothed with short white feathers to the 
feet, which are of a horny color ; exposed part of the tarsi reticulated, 
claws black and solid* The head is broad, eyes protruding, crest 
erectile, bill with scarcely any notch, legs short and stout, body mus- 
cular and compact. 

This subject \vas killed at Sisdali, in Borabhuin, in dense bambu 
jungle, occupying the interval between two ranges of hills. It was 
one of a pair ; the other, probably the female, appeared larger and 
sliQ-wed more white on the wing. They perched high on the summits 
of tall decayed trees, and uttered wild plaintive screams. (The only 
specimen seen.) 

2. — {Honey Buzzard 9) Length 19 inches, spread of wdngs 44. Fe- 
male, Eyes yellow, bill blue, lores green, top of head, nape, and sides 
of chin, (at base of the bill,) white, streaked brovrn ; whole upper 
parts uniform clear ambre-brown, brightest on wings, dunnish on back, 
upper tail coverts pale rusty and whitish grey. Tail a hoary gull 
grey, primaries do. but darker and bluer: some of the outer ones 
nearly black, 3rd quill longest ; under part a clear reddish brown, legs 
yellow. (Tarsi reticulated.) Killed at Kosmak, in Borabbum, in thick 
grass jungle, perching on the ground. Stomach contained lizards. 
It was in company with the annexed. 

3, *Falco Herba^cola. KoJiee Falcon^ T. Female. Length 18 
inches, breadth 39. Aspect keen, body light and elegant, tail and 
wings long, tarsi elongated ; bill blue, tipped black, eyes dark, lores 
and legs yellow ; eyebrows, forehead, patch under the eye, and an 
indistinct ring round the neck, whitish j whole upper parts pale brown, 
margined as in our female Kestrel (F. Tinnunculus), greater coverts 
dark lead brown, primaries brownish hoary grey, banded dark brown j 
upper tail coverts white, with reddish brown crescent-shaped marks ; 
tail, two middle feathers full hoary grey, t\vo next do. melting into 
rusty towards their shafts, outer ones pale rusty greyish white, the 
whole broadly bunded with sepia ; upper half of outside tail-feathers 
handed rusty and white : all the feathers tipped white* Breast, belly, 
vent, &c, striped brown and fawny white as in female Kestrel. 

^ The names of such birds, as bare never come under my notice before, and are 
necessarily of my own coining, I have distinguished by the addition of a T. 
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This and the foreg’oing species appeared tolerably common in those 
immense tracts of grass jungle which extend with little intermission 
from near the Kossai river, to the base of the Lakisinnx hills, in Su- 
trakehanf. They perch on the ground, or on the small babul trees 
which are interspersed among the jungle, occasionally soaring with a 
low steady flight over the top of the grass, in quest of prey. They are 
called by the Hindus inhabiting those regions, Shahin'"' and 
®t Kohf,” and are much prized by the Coles for their hawking qualifi-. 
cations. The stomach of the present subject contained greater part of 
a Myna. ' 

4, Falgo Nisosimilis. Jungle Bparroio-Hawkj T. Size and 
shape of English sparrow-hawk, upper parts and head a dun-brown ; 
upper tail coverts pale obscure brown ; tail as back, with four cloudy 
bands, tipped lighter ; quills as back, eyebrows and forehead white ; 
feathers tipped dark, auriculars, cheeks, and throat white with short 
brown stripes. Breast, belly, and thighs white, with transverse brown 
streaks, vent white. Thigh feathers each a little lower than knee, legs 
and toes long and slender as in sparrow'-hawk. Bill and cere pale 
bluish, lore with dirty white bristles. Eyes pale gold, legs yellow, 
(tarsi scutellated) : wings reach to the middle of tail, 4th and 5th quills 
longest. Eyes operculated by the brow as in F. Nisus. Male. Sto- 
mach contained lizards. Killed at Marcha, in Borabhum. Frequents 
topes and cultivation. 

5. Strix Dumeticola. Jungle Horned Oiol, T. Male. From head 
to end of tail 1 feet 9 inches, spread of wings 4 feet 4. Eyes deep 
gold, bill black, legs horny, and bare ; claws black : whole upper parts, 
face, and crest pale brown ; feathers centred darker, wings do. mottled 
with grey and blotched occasionally white ; primaries and tail pale- 
brown, barred darker. Breast, belly, thighs and vent tawny- white, 
barred transversely with rusty and striped longitudinally dark brown. 

Frequents the thickest jungle, in deep retired delis, between high 
rocks or scarped hills, perching low and passing the midday in the 
centre of some impervious thicket. It is however partially diurnal, 
and easily flushed in the brightest day, when it flies heavily over the 
underwood to a short distance, and dr6|)s headlong into the first conve- 
nient bush. Towards twilight, it emeifges from its concealment, and 
may be observed seated with great majesty on the summit of some 
granite boulder, on the side of a hill overlooking the surrounding 
jungle. Its voice is hoarse and hollow, and connected with the gloo^ 
my scene and hour in which it is heard,: the repulsive laugh in which 
it occasionally vents its notes Haw, Haw, Haw, Ho r cannot fail 
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to strike a fanciful listener .with . '■unpleasing as.sociations* I met with 
two of this, species near-' Sfsdah in BorabMm, probably a solitary 
pair^ and have placed it as, , a new addition to the Strix family, as it 
diifers essentially , from any -yet described by Pennant, Latham, or 
-.Hardwicee, asfoand, in India. 

,6. Strix Ganbidhs," .Oa?Z.' T. Male. From head to tail 

16 inches, ^ spread of wings 3 feet 4. ■ Eyes black, bill and legs horny, 
tarsi denuded : whole upper parts shaded with dark aiid light brown, 
as in the short- eared owd, the feathers indiscriminately sprinkled with 
clear white spots ; primaries and tail taYrny-browii, broadly barred 
darker, radial feathers of face, breast, belly and rent pure white. 
This species frequents the long grass jungle, and passes its life almost 
entirely on the ground, seldom perching on the lowest trees. When 
hushed, it rises heavily, and drops again into the grass, as suddenly as 
if shot. It is silent and solitary, the young keep in company some time 
after attaining their full gro'wth. The jungle owl is found through- 
out Bengal and the upper provinces in tracts of long grass, to which it 
appears wholly confined. Male and female scarcely difier. 

7. Strix Radiata. Little barred Old, T. {Bt, Casiamptera? 
Horse. Java.) Male. Length 7| inches, breadth IS ; 4th quill longest. 
Bill greenish horn. Eyes gold, feet and claws horny, slightly feather- 
ed to the claws. Face, head, and upper parts pale amber -brown, clearest 
on head, greyest on scapulars and back, the whole barred with dull 
sepia ; greater wing coverts black, the outer webs of the feather white 
mixed with rusty, edges of wing chesmit, barred brown ; alula spuria 
and primaries do. barred black ; edges of scapulars have greyish white 
patches. Tail dark coppery brown, barred pale rusty ; breast as 
black but paler, the brown changing to griseous white towards the 
belly and thighs ; the wdiole under parts barred dingy sepia. Very com- 
mon in the thickly-wooded parts of the Jungle Meliais, selecting 
the largest trees for its abode, from whence it keeps up its clamorous 
cries the greater part of the day. It is active, frolicksome, and diur- 
nal, and feeds on insects, 

8. Strix Lugubris. Broim JVood Owl, T. Male, In length 12 
inches, breadth 2 feet 2. Eyes gold, bill and legs horny, tarsi and toes 
feathered, whole upper parts dull uniform brown. Beneath whitish, 
barred rusty ; primaries and tail, leaden brown, barred broadly darker. 
Inhabits the retired parts of the thickest jungle, coming towards the 
edges and open parts at night. It is completely nocturnal, and in a 
calm moon-light night, its incessant cries are heard to a great dis- 
tance, resembling strongly those of a strangling cat. The only speci- 
men seen 'was killed at Dam para, in Dholbhdm, 
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9. Lanius Silens. Silent Shrike, T, 9 inches from tip of bill to 
tip of taib of which tail 4. Wings spread 14|- inches, 3rd quill long- 
est ; eyes hazle, bill and legs black, plumage iron-grey, quills darkest ; 
upper mandible slightly notched. Young bird is marked on the 
under parts with indistinct transverse bars. Common. Frequenting 
topes and large trees. 

. 10.' :Ixos Yirescbns } Temminck. Male. Size of ,a starling. ^ ' Eyes: 
blood-red, feet and bill dark, body plump, olive-green, palest on head, 
where it is slightly greyish, tinged with yellow on upper tail coverts, 
quills and their coverts do. edged brighter green ; tail as back, long, 
square ; vent and under tail coverts, chin and base of lower mandible pale 
clear yellow ; over the eye, and a spot on base of upper mandible, ex- 
tending below the eye to the auriculars, obscure white; lower parts 
whitish tinged pale yellow ; breast dashed with grey, bill deeply 
notched. 

Killed in woody and barren country, at Bamireah, near Midna* 
pur : appeared shy, silent and solitary, and partakes of the nature of 
the fly-catchers and thrushes. It dew and settled about the lower 
parts of bushes and thickets. Stomach contained berries and seeds. 

11. Brongo Cceeulescens. Fork-tailed Shrike, Latham? Male. 
Shape and size of the smaller “ King Crow.’’ Head gross, bill hooked, 
not notched ; eyes orange-red, bill and feet black, tail deeply forked, 
as long as the body ; whole of upper parts dull metallic-black, deepest 
on head, brownest on quills ; chin, throat, and breast iron-grey, below 
sternum white. Female does not differ. Frequents high timber, and is 
tolerably common. Note a wild mellow whistle, pleasingly and fan- 
cifully modulated. Insectivorous. 

12. Lanius Grisbus. Grey Wood Shrike, T. Male. Length 
inches, ashy-brown above, dull- white beneath; bill, eyes, and legs dark ; 
mandible hooked, not notched ; two centre feathers of tail as back, two 
next black, outer ones white ; dark brown patch through the eyes, a 
white one above them, obscure brown mark from under mandible ; 
breast tinged dusky reddish ash. Shy, solitary, rather rare, frequents 
saui jungle, has a jarring note. 

13. Yanoa Flaviventris. Yellow Bulbul, T. {Lanius Melam- 
ceplmlus? Gml. Turdoides Atrkejys. Tem. ?) Male. Length 7 inches. 
Eyes pale yellow, bill black, legs dark horn. Head and a slender 
erectile crest glossy-black, rest of plumage olive-green above, clear 
olive - 3 -ellow beneath ; belly and vent bright yellow, quills and tail 
dusty. Frequented the beautiful hanging-woods of Bampara, in ftiol- 
bhdm, where alone I met with them. Manners sprightly, hurrying 
from tree to tree, with a short repeated song, like the cooiinoa bulbul* 
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14. Geiniger Splenbens.,; T.-(JreMa EdoUus Pof 

Natterer.) The bill totally . dissimilar to the, Erongo, with which 
Irena aad Edolius. , are grouped. 'It is long, hooked equally in both 
mandibles, nostrils denuded, and more 'like the bill of: the Chough than 
uny ..other bird. The chief peculiarity, of the bird is ■ a . crest, composed 
..of long recumbent hairs, which ride from' the head and fall back on the 
shoulders.. The tail is long, slightly forked ; the ends' of the outer 
feathers .turned, .up, in' the shape of a scoop. In other respects it re- 
sembles the Drongo, The plum-age is deep . black, reflecting purple 
and blue in Tarious lights ; the wdngs are, a deep glassy-green. These 
birds are tolerably numerous, but confined in locality. They frequent 
the large timber, which luKuriates in the lower portions and richer soil 
of the jungles, on the banks of nullas, tanks, &c. : the cotton tree, 
when in blossom, is a favorite resort, where they may be seen in small 
parties frolicking about. The voice is very changeable and in constant 
exertion, from a beautiful song, to whistling, chattering, and creaking, 
like a rusty w’ heel. The notes at times resemble the higher strains of 
an organ, and heard in the wild and lovely scenes where this bird is 
found, appear singularly striking and plaintive. 

, 15. Muscicapa, Tyrannides. Shrike like Fig^catelier, ' T. Male. 
Length 4 inches. Eyes orange-hazle, bill and feet black. Bill fiat, 
broad, long, straight, hooked, not notched. Head, nape of neck, back, 
wings and tail, black ; rump, wing coverts, and line along tertials, and a 
broad streak along auriculars, from base of bill, white. Breast and 
belly pale silvery grey. Outer tail-feather white. Killed at Sisdah in 
Borabhum, Rare, frequents high timber, has a slight song. 

16. Mtjscicapa Peinceps, Cuvier ; ilf. Miniita. Temmink. Rare. 
Indiscriminately spread through the jungles. Sometimes solitary, at 
others, fiying in small parties. (Figured in Gould’s Century of Birds.) 

17. M, Hyacinth A, Temmink. Size of a Robin. Male. Upper 
parts, wings, and tail ashy Antwerp-blue ; between the eye and beak a 
dark space. Chin and breast buff-color, rest white. The colors are 
paler, but distributed not unlike those of the American blue Robin. 
Rare, silent, frequenting high trees : killed at Lika in Borabhum. 

18. Muscicapa Occipitalis, Common in all parts of the jungles. 

■ 19. M. C^.RXJLXA. Common. 

20. M. Maculata. FM Fly^catcher. Linn. Marked the same as 
the subject mentioned in Bewick. Rare. 

21. M. PsEEGRiNus. , P Figured in Gould. Common in the 
juB0es. In manners closely resembling our long- tailed titmouse. The 
males unite in flocks apart from the males at the close of the cold 
season. 
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22. MoTAcitLA Sylyatica^ T. Bare/ siiy> found in low, barren 
sanl jangle; black, with white wing covers, small. 

23. M. Luzonia. Numerous, frequenting high timber near nul- 
las, &c. well known in Bengal as Indian Robin. 

24. Tuhdus Macroubus, Y wdimt I Bhahmour Warbler* Scinches 
long, of which tail 5 ; plumes glossy-black, tail cuneiform ; outer fea- 
thers tipped white. Upper tail coverts white, lower part of breast and 
belly deep cliesnut, eyes and belly black, legs fleshy horn. The Sbali- 
moiir is well known and justly prized in India for its song, which in 
its native jungles is heard in a degree of perfection, to which the notes, 
when encaged, can bear little comparison. It is spread throughout 
the jungles, and haunts the deepest glades and hollows, keeping in the 
centre of thickets. In the grey mornings and evenings the notes are 
heard through the valleys, ceasing with twilight. The song of the 
Shahmour is fully equal in compass, power, depth and modulation to 
that of the Nightingale. The strains sweep with a gush of sweetness 
through the enchanting solitudes which this bird makes its favourite 
resort, at times when the other inhabitants of the forests are silent in 
rest. And in unison with the surrounding scenery, in which nature 
seems to have lavished every fantastic invention of beauty, the effect 
produced on the mind and ear can alone he appreciated by those who 
have witnessed the magnificence of a tropical forest. 

25. (Motacilla Suecica, Blue*throated Warbler, Linn ?) {Bylvia 
Cyaneciila, Meyer ?) Male. Size and shape of Redstart, whole upper 
parts dark olive-brown, feathers of the crown centered darker, with a 
white patch over the eyes as in Whinchat. Eyes, bill, and legs dark 
horn, throat cobalt. The space from thence to the sternum is divided 
into transverse portions of color. Uppermost a band of chesnut- 
brown, then one of cobalt-blue, then white, and lastly chesnut again ; 
below this all white ; on the centre of the neck, adjoining the blue and 
chesnut of the throat, are two confluent patches of white and dark 
brown. A single specimen of this elegant species was seen and killed 
at Bamirab near Midnapur, in wild bushy country. 

26*. Motacilla Calliope. Rnby^tJiroat Warbler, Pallas. {Turdus, 
apuci Latham and Gml. : Accentor, apud Temminck.) Male. Length 
6 inches, plumage above olive-brown, beneath dull wLitish. Band 
above and below eyes white, intermediate space black, feathers of 
throat slightly ecaly (stiff and strongly scutellated) ; light scarlet with 
silvery edges ; bill and legs horn, eyes dark. Rare, solitary, silent. 
Haunts thickets and underwood. Found at Dampara in Dholblium„ 
and at Jehanabad, west of Hoogly. 
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27. M. RoBiCAFiLiiA. Emty^crowned JVarhhr, T. Female. 5 
iaclies, eyes recMisii liazle; bill .and legspale lioiii, crown of head rusty j 
feathers of nostrils, over- the eyes, auriciiiars and sides of neck, pale 
yellowish green upper parts olive,, .■ throat and breast pale yellow, 
shafted black. I’ound in the thick underwood, hoIkwTS, ravines, ^cc. 
Lively and agile, with a.''freg[uent piping. note and occasional chatter. 

28. M. Cantatou, Chiming JFren, T. 4 inches. Male. Eyes 
liazle, upper mandible dark,, lower pale orange ; legs pale horn, crown 
black, with a longitudinal central yellow stripe ; black stripe through 
eye and a yellow one over it; throat bright yellow, extending towards 
breast, lovrer parts lint-white, vent yellow.; plumage above, clear olive- 
green. Frequents trees in the thickest parts of the jungle. Has a loud 
anti incessant note, pio, pio, pio, pio/' Bill rather gross, as in Win- 
chat, not flattened, not hooked as in Regulus, slightly notched : nos- 
trils large, oblong% almost pervious. 

29. Sylvia Lo^igicaxjoata. Long-tailed Warbler, GmL (Malurus 
of Yeillot.) Male. 5 J inches, of which tail MU and eyes dark, legs 
orange-horn color. Upper parts a pale dull brown, on face ashy. 
Under parts satin-white ; quills and coverts pale clear browm ; tail ashy 
brown, tipped obscurely black and then whitish ; wings much rounded 
and short; first quill almost spurious, 5tii and 6th longest ; tail cunei- 
form. All the plumage waving and flimsy in texture, scarcely any 
tail coverts. Common. Has a sprightly intermittent song, perching for 
a time on the summit of a bush and then seeking thickest underwood. 
Frequents barren saul jungle. 

SO. Motacilla Offinis. Olive Willow Wren, T, (Willoio Wren?) 

inches. Male. Upper parts dark olivaceous ashy-browm. Beneath, 
brovniish yellow ochre. Clear yellow streak over eye. Upper man- 
dible dark, hnver pale horn : legs horn, eyes liazle. Killed in high- 
timbered jungle, on the banks of a*stream. 

31. M. Dumeticola, TOcto ILcrMer, T. Male. Nearly 6 inches 
long, eyes reddish liazle, bill as former subject, legs pale lieshy horn ; 
crown dingy rust, face and over eyes dirty whitish brown, auriculars 
darker. Whole of the plumage dull olive-brown, as in the thrush ; tail 
slightly rounded, whole under parts white, streaked with the color of 
back, throat white. Female and male alike. Frequents the thickest Mi-' 
age, at the top of high trees, and is 'rarely seen. Has a monotonous 
note, consisting of three sounds, which is heard incessantly during the 
morning. 

, 327 M. Fulicata. Sooty WmMer^ Cuvier. (Bill in no way 
allied to 'the groupe in which Cuvier has placed it.) Male. Size of a 
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robin. Upper parts dull dark brown ; under parts, including tbe eye, 
burnished black ; greater wing coverts white, next greater as back, 
but with a gloss of steel ; tail black, vent and centre of belly cliesnut, 
quills of wdngs a deep claret-brown. Frequents low bushy jungle, and 
has the manners of the stone cbat. The bill however is cylindrical, 
long, thin, partially curved, not unlike that of the house wren. Bill, 
legs, and eyes dark. ^ 

33. M. SuBviRiDis, T. Male* Allied to the M. Zeilonica of Horsf. 

Bill and legs pale bluish born, eyes li^le ; plumage above olive-green, 
below olive-yello^v ; wings black, edged yellow, greater coverts tipped 
white, tail dark olive-green. Gommoii in thick bambii or" saul jungle, 
on hills. " ■ - 

34. Turbus Lividus. Leaden Thrush, T. Head and neck pale 
orange brown. Rest of plumage blue grey. Size of a redwing. Female 
rather larger and duller in plumage. Shy, silent, solitary. Frequenting 
thickets in rocky jungles. Killed at Lattapora, in Borahhum. Rare. 

35. T. Unicolor, T. Size of preceding. Female. Eyes dark, bill 
and legs yellow horn, plumage a dirty grey, mixed on the back with 
olive, tinged on the head with brown. ; Wings and tail brownish ; co- 
verts of tail iron-grey ; breast Isabella grey, belly white. Silent, Fre- 
quents large trees. Rare. Killed at Bansighar in Borabhilm, 

36. Oriolus M'Coshii, T. Male. Length 9 inches. Bill, feet, 
and eyes black. Top of head black, each feather edged yellow ; fore- 
head vellow, throat and front of neck white, streaked black. Rest 
of body yellow ; coverts all centered black, quills brownish black, frin- 
ged pale grey-yellow ; tail centered olive, tinge of olive on back. 
Frequents the highest trees in open jungle cultivation, &c. Sings 
beautifully. (The only specimen seen.)' 

37. Necteeinia Seheki^, T. (Cynniris Gouldii?) Male. Length 
4 inches. Crown burnished copper, with green reflections. Neck, back, 
and breast, a deep blood carmine color. A stripe on each side the 
throat, from the under mandible brilliant violet ; lower part of back 
yellow ; tail coverts bright green, tail violet and green, blended with 
metallic lustre ; quills dusky brown, belly and vent dusky ; eyes, bill, and 
legs dark. This rare and elegant subject was procured near Seheria 
in Borablium, flitting about the low willow bushes in the dried bed 
of a stream. It has no song, but a shrill chirp. 

38. N. Minima, T. Male. Length 3 inches^ plumage ashy olive, 
paler beneath ; wings and tail brown^ Common in saul jungle. 

39. CnnoEOPSis C.»sMAEirNCHO^. ’ Mooh-Ulled CJihropsis, Jardin. 
Appears to be completely out of its place in Cuvier’s arrangement. But 
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tlie description is scanty and ambiguous, and may possibly not refer to 
the present subject. Male. ^ Length inches. Bill as in warblers, but 
hooked through out, (much,, as in .'Certliia.) Toes, three before, one 
behind ; plumage parro t-green,: palest heneath; throat, part of cheek, and 
forehead, /black 1 a lilac spot By lower mandible, spot of bright blue on 
humerus ; bill black, eyes hazle, legs pale bluish horn. It has a beau- 
tiful song, and is common in the jungles, flying about in small parties. 
It is an excellent mocker, and imkates the notes of' almost e¥ery small 
small bird of the country. (Frequently sold in cages at Calcutta and 
Mongliir.) 

40. Embeeiza SyLVATiCA. " Bmh Buniing, T. Very common 
throughout India. 

41. Loxia Bicoloe. Gohergosee Grosbeak, T. Male. Length 4| inches. 
Bill dark bluish, eyes hazle, legs dark ; breast, belly, and part of upper 
tail coverts white ; rest of plumage dense brown; tail black, cuneiform. 
Flies.- in small flocks, ^Yith a low piping note, frequenting sugar fields, 
low bushes. Fructivorous. 

42. Feinoilla Agilis. Piping Finch, T. Four inches long ; plum- 
age ashy-olive, with grey and greener portions; below dull white 
tail partially tipped white; legs black, bill bluish, eyes orange. 
Perched on summits of trees. Appeared lively and agile, with a sharp 
clear whistle. Not uncommon. 

• 43. Embeeiza Omvacea.-:^ ' Kirwu Bunting, T. -Male. Rather 
larger than a sparrow, Olive-browu above, obscure white beneath; 
feathers of head and neck centered darker ; greater coverts dark brown, 
tipped white ; tertials do. edged olive and tipped grey ; primaries and 
tail dark-brown edged olive-greeny eyes hazle, bill bluish, legs flesh. 
In flocks, on open cultivated land. 

44, Fringilla Flavicollis. ChiUmna Finch, T. Male. Size of 
a sparrow% slighter, with longer bill and wungs ; the same color as the 
hen sparrow. Lesser coverts chesnut, throat white, a patch of yellow 
immediately below, in front of neck. 

'45. Pious Guttaceistatus. Pearl-crested Woodpecker, T. (P. 
Ammtim, Horsf. Java ?) Female. Length lOj inches, bill i^; eyes am** 
her yellow, hill blackish horn, legs pale blue, forehead dusty brown ; 
Brest large, full, black, with round white spots ; neck white, with broad 
longitudinal black stripes, one through eye, two narrower from max- 
illary angle, confluent below aurieulars,- another down centre of neck; 
front of neck, breast and belly, marbled black and white ; tail, and quills 
Blacky back and upper tail coverts pale bj%ht scarlet, with subteija- 
cent white’ hais ; rest of upper parts-' and coverts deep olive-gold color. 
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Common, Frequenting the largest timber, cotton trees, &c. Noisy, agile, 

46. P. Bengalensis, Horsf, Differing merely from the foregoing 
in having the crest red and the tail coverts the same as the back. Is 
too well known in Bengal to require description. 

47. P. Aurocei STATUS, T. Plumage and size scarcely differ from 
that of the P. Medius of Bewick. The crest is of a golden-biiif color, 
with the extremity scarlet ; lower parts brown and white ; belly scar- 
let. The male is | larger than the female. The latter has the entire crest 
golden-buff. Pretty common in thick jungles. Has a squeaking 
monotoiious note. , 

48. SiTTA Frontalis. Swainson. S, Velata, Temminck. Ortho^ 
rynchns Frontalis, Horsf. Java. Does not differ from the description 
given in Cuvier, Rare. The single specimen seen was procured at 
Kankarjurf, near Dampara in Dholbhum. It dies and climbs about 
the underwood with great rapidity, and is found in the thickest parts 
of saul jungle. 

49. Buceros Malabaricus. Malabar Hornhill? Male. Length of 
hill 7 inches ; of excrescence 8 ; from maxillary angle to end of tail 
2 feet 3, of which, tail I foot 1 ; from tip to tip of wings, 3 feet 2. 
Bill pale yellow, excrescence or horn black, with a broad lateral irre- 
gular line of yellow, occupying nearly the whole of it ; pale, livid-fleshy 
patch on the base of lower mandible; eyelids ciliated, eyes scarlet; feet 
iron-grey, tarsi strong, thick, short, and scutellated ; from sternum 
downwards, and all the feathers of the tail (except the two centre ones) 
white ; rest of plumage shining metallic black. 

These birds were very common in all the more open and large tim- 
bered spaces in the jungles, frequenting in preference the pfepal trees, 
the berry of which forms their prlndpal food. The young continue with 
the parent birds for many months, after leaving the nest ; hence these 
hornbills are generally met traversing the forest in docks of eight or ten. 
They are shy and wary, and the voice loud, clanging, and harsh. The 
horn is not developed till after the first year, the nestlings having the 
bill plain and without any trace of excrescence. These birds are 
never met with in the high rocky lands, nor in the barren tracts of 
saul Jungle, but abound in the rich meadows composing the valley of 
the Subonrika, where the country in many parts has the appearance 
of a well-caltured English park. 

50. B. Ginoianus. Gingi HornMlL ' Very common in the same 
haunts as the foregoing, and well known throughout India, 

51. Bucco Linrata, HackM JB&rhi, T, Male. Length 9 inches; 
shape and manners of B. Lathams ;(the well known green species.) Bill 
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and base space round eves .orange' ; . eyes grey, feet born ; bead and 
neck as far as breast, and back, brown, with light shafts ; the feathers 
narrow and pointed ; rest bright green, pale on belly. 

52. Teogon Duvaucemi,’.;'- D avancers Ctmiciii, Vaillant. This 
most elegant' subject is' described,,. in 'Guv ier. The solitary specimen 
seen was killed near Dam para, Dhoibbnm. It frequents the thickest 
jungle at the bottom' of ravines and- dried rocky nalas, flying from 
tree to tree, with a wdid querulous note, like the mewing of a cat. It 
pursues and catches insects on the wing, like the Muscicapj®, : the 
stomach of the present specimen was crammed with them. The brig'ht 
and glowing colors of this bird seem little suited to the gloomy depths 
which are its resort. Those abodes of everlasting shade, where the 
meridian sun barely penetrates, overhanging arches of vegetation, and 
which are inhabited by undisturbed flocks of bats, owls, and night-jars, 
afford a striking exception to the general rules of nature, %Yhich has 
clothed in sombre garbs the birds that shun the light/' by har- 
bouring so beautiful a tenant as the 

53. Capkimulgus Albonotatus. Dampdra Nigkt-Jar, T. Male 
and female alike, larger than the common English night-jar, which it 
closely resembles ; the plumage is grever however, and it is distinguish- 
ed by a large patch of white on the neck, two or three on the tertials, 
and on the outer feathers of the tail. It is extremely common in the 
jangles, keeping in thickets during the day, and coming out as evening 
sets in, to the open parts, grass plains, kkets, which it skims over 
with a low silent flight. When on the 'wing it emits a low chirp, some- 
thing like a sparrow. It has another and very peculiar note, when 
seated on the top of some decayed tree, and which on a calm night may 
be heard for a mile, sounding as if some one was striking a plank with 
a hammer deliberately, 

54. liiauNDO CoEONATA, Dkiidka Sioallow, T. (/f. Cristata of Le 

Vaillant ?) Male. Length 8 inches, I ft. 1 across 4he wings ; cheeks 
and base of lower mandible chesnut from eye to bill, black space ; head 
adorned with a pointed, erectile crest, of a bluish clear grey, as are the 
upper parts ; breast and belly do. paler ; wings and tail glossy black with 
green reflections ; eyes, legs, and bill dark. The female has a smaller 
crest, and instead of the chesnut mark on the face, a black patch, bor- 
dered below with a white line. ' They fly in large flocks, but are partially 
met with hovering over the marshy- spaces in the jangles. The note 
resembles the .monotono.us, km, km*' of the parrot,.. ..They- disappear 4 b- 
tho^ regions by the end of March, hut I never could trace the direc- 
tion of their flight, , , 
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55. CoLUMBA Sylyatica. Great Jungle ^Fig eon, T. Length 13 
inches. Eyes orange, feet rose-color, bill horny, bluish over the nostrils ; 
head, breast, belly, a pale violaceous grey, with vinous tints ; upper 
parts, wings, and tail, brilliant changeable-green, with purple and 
coppery reflections. Common in some pa^*ts. Preferring the open and 
large-timbered tracts. Wild and difficult of approach. They go gener- 
ally in small parties of four or five. The voice is deep, and resembles 
fifroans. Sexes alike. 

56. C. Ageicola. Foxy-Figeon, T. Male. Length 11 inches ; e 3 ^es 
orange ; bill and feet lake; head, neck, and breast reddish vinous brown ; 
forehead and belly ashy blue ; back, coverts, and quills vinous c]ie:^nat, 
each feather centred dark brown ; upper tail coverts iron-blue gre 7 ; tail 
dark*cloaded browm, patch of black ; white-edged feathers on each side 
the neck. Met with in open cultivated parts. Shy and difficult of 
approach. 

57. C. Javaxica. Java Turtle? Male. Length 8 inches; tarsi 
elongated as in the ground-turtle, nevertheless perches ; tail short, 
rounded, fourth quill of primaries longest; crown, pale ashy-lilac, which 
extends along the back of the neck to the back; white patch over eyes, 
enclosing forehead ; rest of head, neck, breast, and belly vinous-grey, 
with a rosy blush ; some of the feathers of the back black, edged green ; 
lower down a broad bar of brown, edged black and wdiite above and 
below ; upper tali coverts blue -grey, primaries dusky-brown ; the rest 
of wings a deep brill iant green, flashing gold in various lights ; tail 
black, outer feathers white with black tip ; bill red, tipped black, 
eyes black, legs flesh-color. This most elegant and diminutive species 
haunts the most impervious parts of the jungle, and is seldom seen ex- 
cept in the cool of evening, when it repairs to the open parts of 
streams and meadows. Two specimens alone seen in the Jungle Mehals, 
one of which, the female, differed merely in having the green of the 
wings tarnished wilh copper. 

58. The Stone or Norfolk Plover of Bewick, abounds in every open 
tract in the jungles, coming out to feed at night. 

59. Eallus Javanicus, T. {Gaillmla Javmiica, Rorsf, Male. 
Size and shape of the Parra ^nea ; the claws however as in Gallinula. 
Eyes blood- red ; bill pale green, with orange-colored ridge ; nostrils per- 
vious ; whole upper parts, quills, and tail plain black, with greenish 
reflections on the coverts ; belly, vent, under tail-coverts, dusky-red ; 
inside of thighs dirty white, outside chesnut and dark-grey, legs 
dusky. A solitary specimen seen at Tumcharararo, in Borabhum. Had 
the same haunts and manners m the common Parra of Bengal. 
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60*^' ,Pabra..Ab4ta» T., Male. ■ Size and siiape of P, ?eiiea. Eyes dark 
hazle ; bill greenisb. horn, upper mandible darker, nostrils perrious ; a 
fiap of detached skin on the forehead, crown deep bay or dark chesnnt ; 
eyebrows light, face white.; .from the back of the head, along the nape 
of the neck, glossy pnrple-black, changing to lake and coppery purple 
towards back ; throat and narrow strip in front, extending to middle of 
neck, white ; rest of neck and .breast pale hiilF ; belly and vent white ; 
back cupreous olive-green ; upper tail coverts and tail a burnt copper, 
ish lake ; primary and secondary quills black ; tertials as back, partly 
fringed white ; greater coverts black, smaller coverts and scapulars as 
back ; outer side of thighs, hlack -and white radiated ; inner white, hanks 
black. Pretty common, .in small marshy pools, overgrown with jungle. 

A great variety of birds in addition to these, met with in the Jungle 
Mehals, might be added to the list already enumerated; but as they 
are indigenous to the \Yhole or various parts of Hindustan, and have 
been described by former collectors, their insertion here would be a 
useless repetition. Ornitholagical research, which has made such ex- 
tensive progress into the heart of America, Africa, and the compara- 
tively unknown regions of Australia, has as yet had little insight into 
the productions of this country, especially in those parts which have 
not been more immediately located by Europeans. Many of the most 
rare and beautiful birds, inhabiting the Himalaya mountains and the 
adjoining forest in the Teraye, have been brought into notice by the 
talents and spirited researches of one or two gentlemen ; but even sup- 
posing their exertions would make us eventually acquainted with every 
species found in those immense tracts, there yet would be left a wide 
blank in our acquisitions, so long as the extensive, unknown, and 
nn visited portions of the Jungleterry districts remained shut out from 
the inquiries of the naturalist. These regions, placed in a sensibly 
■wanner latitude than the Nipal forest; — differing in soil, in altitude, 
in vegetable productions ; — presentirig ever to the eye an altered, 
a peculiar, appearance of scenery; — rendered in parts uninhabitable 
even to the half-humanized denizens of the jungles, from the in- 
fluence of pestiferous exhalations, issuing more or less throughout 
the year from abysses, overgrown by rank vegetation, where the 
liglt of day seldom enters, , and the cadaverous weeds, fixed in a 
stagnant atmosphere, never wave in the refreshing breeze -afford 
asylums to the rarer and wilder animals of the forests, which few or no 
human footsteps have invaded. The Trogon or Curucui (No. 52), 
hitherto asserted as belonging alone to the interior of Africa, has been 
found here* The, Hippopotamus, also exclusively consigned to Africa, 









the Fossil Bones discovered near Jabalpur, Bp J. Prinsep, 
Sec* ^cc, 

I'Read at the Meeting oftkeWh Octoher,^ 
espatch from our zealous and disinterested contributor 
SBURY puts it in our power to speak with some degree of 
the nature of the fossil remains discovered by Captain 
ip by himself, in the neighbourhood of Jabi* 
remembered, that had been passed over by 
‘RANKniN and Other geologists without any suspicion of the 

of such treasures. „ ^ • 

I allude to consists of a classified series of specimens 
herein the bones were found imbedded, with references 
al section of thcp country. (PL xx. fig*. 2.). 
that the low plains covered with jungle, at the foot of 
consist of sandstone lying upon granite, which 


precision ot tne nature ^ 
S'LEEMAN, and followed ’ 
field, it must be 
Captain F 
existence 

The despatch 
of the strata w 
to a rough vertici 
We observe 
‘ the hills in question, 
protrudes in several j. 

Above the sandstone lies a 
limestone, which on solution 
of clear, silex, united togetl 
tinged with chlorite, or hoi 
at other places, passing int 
no stratification is perceptib 
bear the character of a tufat 
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concretioH is enclosed, "which resembles a seed or almond : — it is filled 
with green earth. , 

Towards the smithernmosl: hill this, rock contains hones imbedded 
ill its substance, and having that pink colour observed in the first spe- 
cimen sent to the Society, ; they are ■ accompanied with water-worn 
pebbles and chlorite. 

Half way up the same rock, of which Dr. Spilsbury represents a clear 
section to be open to view from Q to P, a platform iQ P) exists, varying 
In breadth from five to twelve yards. This Mr. Lyeul would explain 
to indicate (as the rock above and below is of the same quality) the ex- 
istence of an ancient coast, worn away by the gradual action of water 
before the level of the latter was , depressed : another partial ledge 
occurs on the surface of the siiicious limestone, marking an anterior 
"water line, when only the superincumbent beds w^ere exposed to the 
corroding action of the sea or lake. It was upon this ledge in the 
southernmost hill that the first bones were discovered, imbedded in a 
gravel or alluvial conglomerate. 

The uppermost rock is a ficetz trap, or horizontal bed of compact 
volcanic basalt, which must have been spread over the whole surface 
long before the denudating causes began to prevail, though pos- 
terior to the existence of the animals -whose bones are imbedded in the 
subjacent rock at L h ; unless indeed it should turn out that the breccia 
containing them occurs only in exterior patches, formed of their de- 
tritus, and containing also portions of the basalt, which one or two of 
the specimens whose labels are lost seems to render probable. 

Of the nature of the bones found imbedded at L h, and of the period in 
the history of the globe to which they belong, the imperfect broken 
state of the fragments precludes us from pronouncing any opinion. For- 
tunately, however. Dr, Spilsbury's discoveries did not stop here; as he 
correctly observes himself in one of his letters, one discovery has gra- 
dually led to another, and he has become a geologist in spite of him- 
self, by the force of accidental circumstances, and the intense interest 
which such discoveries are calculated to awaken in the mind of man. 

*' A notice is insetted as a hint in the Journal, that fossil bones may 
be met with near Jabalpur: — I am put on the qui vive — set 
out for the hills and bring in a ■ collection of specimens my 
people perceive my curiosity, and bring me in any thing uncom- 
mon they meet with : — I go’ to Brimhan Ghat, whither tine Eu* ' 
lopean residents have constantly resorted for years past, and the 
moment my mahout sees a huge bone, he brings it to me, and 
it is discovered to be an elephant 'S jaw-bone in a perfect state of preser- . 
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vation/’ A Fakir it seems had occasion to pall down and rebuild his 
hut» near the banks of the Nerbadda, when in the foundation these 
curious reliques were found and thrown aside. So again/’ says Dr. S. 

some four months ago, a little boy tells me of a wonderful skeleton, said 
by the natives to be that of a giant, describing the fingers a foot 
long : pat ellms'&kneepan that serves for a scale to weigh 3 or 4 seers 
ofcotton m;— is not this/ says the boy, ‘ as wonderful as your jawbone V 
to this I* readily assented, determined at any rate to sift the rumour. 
It was stated to be in Captain Garstin’s district in the Omar Nadi, 
about two kos (9 miles) from Narsinhpur (Garawara). I applied to 
Captain Garstin, wlio, owing to the rains, was only two or three days 
ago able to send me in a specimen. I suspect it will turn out to be a 
fossil elephant, hot I shall be better able to speak on Sie subject when I 
have visited the spot on my w’ay to Narsinhpur a few days hence/’ 

Thus are our eyes at once opening to an unexpected and most inter- 
esting object of geological research. Upon the hrst inspection of the 
fragments the question naturally arises, to -what animal do they belong, 
and to what species ? as it may be remembered that all the fossil mam- 
malia discovered in the tertiary deposits of Europe and America, and 
even those brought away by Mr. Crauford from Ava, have been pro- 
noimeed to belong to extinct species by the most competent authority, 
and generally on the unequivocal testimony of skeletons, nearly com- 
plete, if not perfect. It would be rather hazardous therefore to pro- 
nounce upon the single half jaw-bone* before us, that the Jabalpur 
fossil elephant was an exception to the general rule ; yet, upon com- 
paring the specimen, side by side, with a recent skeleton in the Society’s 
museum, it is impossible to discover any sucb distinction as should con- 
stitute a diiTerence of species ; it is in all respects of the Asiatic type 
of elephant, and can be confidently distinguished from the elephas 
prmtgenms of Cuvier, so common in Germany and throughout Asiatic 
Russia, which has itself been pronounced more different from the In- 
dian species than the ass is from the horse, or the chacal from the wolf 
and fox/’- — Pidgeon*s Fmsii Eemaius, 59. 

1 hope that the accompanying drawing will enable more experienced 
geologists to decide the question of the identity of the specimen with 
the existing species of elephant ; for although it may thus lose in an- 
tiquity, it may perhaps gain in value, as an intervening link between 
the inhabitants of our planet in two geological periods now separated 
by so strong a barrier of dissimilar organization. 

* Part of the opposite jaw hm been since 'reived, and has been added to the 
drawing. (PI XX. Pig, L) They are both. inverted in the engraving. 
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Willie committiBg tlie foregoing notice to press, I liave received the 
following account from Doctor Spibsbuey, condroiing the expectation 
alluded to in his former private communication. J, F, 

Aceotmt of the Fossti bones discovered in the bed of the Omar Nadi, near 

Narsinkpiir or Garaivajn, - in the Valley of the Nerhadda. By G» O. 

SpilsburYj Surgeon to the Netdftidda Oommksmn, 

Some months ago a native, report' reached mej that in a nala of the 
Narsinhp^r district the skeleton of a giant was to he seen, thefipgers of 
which were said to he three feet long, and that a kneepan served as a weight 
of live seers to the paid of the village. On hearing this I applied to Mr. 
Oahstin^ the magistrate of the district^ ref|iiestiiig him to inquire into the 
truth of the story : that gentleman immediately with his accustomed kind,, 
ness sent out and jrociired some specimens^ which he forwarded to me at 
Jahalpur. Finding they were fossil hones, £ made arrangements for visit- 
ing the spot in person, and beg to forward the accompanying specimens and 
plan of the place. 

At the spot marked A a, (PL XXL %. 1.) the water had worn away much 
of the stone, at the noder side of which I could perceii'e a large hone. By 
the aid of villagers, and digging all round, I was able to upset this stone, 
under which imheclcled lay a thigh-bone five feet three inches long*, quite 
perfect from the round head to the condyles, ami altogether a most magiiL 
licent specimen : in turning over the stone, however, it was split into two 
pieces, and the boiie fractured about two feet from the condyles. A is the 
general rock found in the bed of the river, — B portion from that in the 
stream — ^h c, spots m^here large fragments of bones (one apparently the 
condyles of a similar thigh-bone) were lying. In the dry bed of the nalla 
are strewed nodules of which the accompanying is a specimen, and generally 
about that size. 1 send a small tooth (fig. 3) which I picked up between A a 
and the fossil imbedded in the elifP. The tradition of the village is, that the 
head of this aninial was washed down the river some sixty or seventy years 
ago. I obtained one large tooth from the Thakiir of OmmHn ; this, together 
with five specimens, I hope at a fiiture opportunity to submit to the notice 
of the Society, 

Beseriptmn of Plate XX. illustratweoftheJahfdpurfmils* 

Fig 1. Represents a superficial view of the two fragments of the fossil 
bone, placed as forming parts of the same lower jawbone of the elephant, 
which on comparison with the plate in Cuviee or Ctripfitks will be found not 
to differ material!}^ from the type of the Asiatic species. The central con- 
necting part is represented too, broad. The surface of the bone is in many 
places, and especially in the " cavities, covered with small granitic gravel,t 
cemented with lime. On dissolving a portion of the heme in acid, a fibrous 
skeleton remains of silicious matter, which has occupied by infiltration the 
place of the animal matter: the ivory of the tooth dissolves without resi- 
due. The dimensions of the tooth as shewm on the plate are, in length 11| 

^ Bkmeter of the bone about the middle and its smallest cylinder nearly six inches. 
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indies : breadtli;, 3| in. : grinding surface 81, by 3 in. : girtb of the ja^v- 
bone^ 2 1 inches^ and probable length from K, the apex of the chiiij to the 
socket, 26 inches. 

Fig 2. Represents a geological section of the insulated hills to the 
east of the line joining the' cantonments and the town, distant l|- miles. 
The letters reier to the specimens sent down by Doctor Spilsbury. 

A. (Tranitic iiills to the north, extending to the town^ wkere they dip, and 
rise again near Garrah ; white quartz and felspar, dark grey mica. 

B. Smaller grained granite, decomposing. 

C. Granitic saiidstcme, friable, fine grained. ^ 

D. (From a ^ratercourse), ferruginous sandstone, shewing the action of 
fre. Between D and E, veins of quartz protrude. 

The loose sandstone is stated to form the whole surface of the plain, 
covered witli low jungle at the foot of the hills, intersected with ravines. In 
it, half wa}’ between the residency and the city, was found the specimen of 
silicified wood, formerly presented. 

At I and K seams or beds of line potter's clay are found : at J the sand* 
stone is quartzy, ferruginous, and friable. 

EE is a compact silicious limestone, containing crystals of calcareous spar, 
shell impressions (?) and amygclaloidal concretions filed wdth chlorite, which 
have the appearance of fossil seeds. At Ec lEld it incloses quartz pebbles, 
and fragments of bone mixed up with green earth, and apparently incorpo- 
rated with the substance of the rock: in some places the limestone passes into 
quartz. On solution in acid, it leaves a line clean sharp angular quartz sand. 

Captain Fbaxklix describes a calcareous conglomerate near Jabalpur as 
composed of rounded fragments of w^acken, basalt, sandstone, quartz, and line 
sand, cemented by calcareous matter, and resembling calcareous sandstone. 
Its stratification is always horizontal, and it occurs in the beds of most rivers 
wdiose sources are in trap countries ; he supposes it to be formed from the 
detritus of sandstone and overlying rocks, reposing on primitive rocks, and 
covered with 30 feet of alluvium ; hut it is doubtful whether his account in^ 
eludes the present rock, which seems to extend for a great distance in each 
direction underlying the basaltic trap. 

From Q to P occurs the ledge in this rock before noticed, marking the 
former position of a coast. At O, a small water course between other hills, 
is a conglomerate containing pebbles of red jasper, basalt, felspar, &c. united 
with silicious cement. At H a similar variety occurs, and veins of browm 
silex are frequent in the limestone. 

Above the ledge L is a continuation of the same limestone, wdiich to« 
wards ha becomes a bone bx^eccia, and at Lb is much broken and mixed, from 
the protrusion of a basaltic vein at M. S is the platform covered with a kind 
of gravel, on which Captain Sleejian first discovered the fossil bones : it 
was evidently part of the lacustrine bed previous to the denudation of the 
lower valleys and the present Herbadda plain. ■ 

G IS a stratum of compact basalt, confomabiy stratified and overlying 
the limestone on the three hills, whence it may be concluded to have been 
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once continuous over tlie whole space. Tlie sketch does not pretend to 
accuracy, but the height of the Wll to the right is stated in round terms to 
be 130 feet. It would be a profitable emplojnnent for a geologist to strike 
a complete section across from the trap hilk S. E. of Jabalpur to the sand 
stone range of Potam, and another from Tendukaira to the hills south of 
Naniukpir, sounding through the alluvium of the valley of the Nerbadda 
and so putting us in possession of the true features of this field, now becom’ 

ing every day more important from the dkcoveay of its coal, fossil wood' 

sliells, andanlmak 

Bemdptimi of Plate XXI. the lomlitij of the Mirmihpur Fosdl Bonee 
mg 1 the section of the bank laid bare by the gradual action of the Omar 
first, an inclined plane, C D, marking the limit of the Z 
and fall of the stream, about 12 feet. Above this the bank is exposed for 25 
or 30 feet in height between two ravines, which, and the surface, are 
covered with thick jungle. The upper part of the bank is composed of a 
light soil, mbed with kankar, and a number of globular kankar nodules arl 

found in the bed of the stream, containing silicious nuclei. 

A A, the rock in which the bones are imbedded, is a’lrravellv concrete 
formed of rounded pebbles, groins of quarts, jasper, and basalt, united into a 
hard rock, with calcareous cement : it seems to agree with Captain Franklin’s 
rock which may thus prove very fertile in organic remains, while it must 
also be of great extent in the valley of the Nerbadda. ' * 

Fig. 2, the plan of the locality requires no explanation 
Fig. 3, is the fossil tooth alluded to in Dr. Spilsbirv’s n„te. This too*!, 
according to Mr. Pe.bson, is the third molar of the left side of Z W 

jaw of a hoi »e, and it agrees with other fossil bones of horses in beln/p 

little smaller perhaps than the present species, but it is imposrible to judge 

from a single bone. Fossil remains of horses are common eL,^h 

those of the elephmit, elasmotherium, along w-ith 

An elephant 14 feet in height will, according to CnviEa, have a thio-ii 
bone . eat in lengtii. It is doubtful whether any Indian elephant has bLn 

seen of that lieiglit. 
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On tlie ver} cursory inspection, however, which has been made, it 
appears that there are several new forms, both of the insects, and of 
the shells. Of the former, among the Coleoptera, the specimens of the 
families, of which Lucanus, Ceramhyx^ and Curculionidee are the types, 
are numerous ; and some of the species very extraordinary and beauti- 
ful : of the Lamellicorn Beetles, there are but few, consisting chiefly 
of the Cetonladm and Dynastid^ : of the Serricornes, Bvprestis and 
Mlater are the only genera ; whilst the collection is remarkable for 
the few specimens of that numerous family comprising the genus 
Carabus of Linnaius. 

OfOrthoptera, the species are few; butamong them are two specimens, 
unfortunately both mutilated, of the celebrated leaf insect from Sylhet. 

The Hemiptera are numerous, consisting chiefly of Pentatoma and 
its affinities. 

Of the order Omoptera, the genus Cicada and its affinities have 
many specimens, some of which appear to be new. 

The Lepidoptera are all more or less injured. Some of the butterflies, 
however, are very 1>eautiful, and may be preserved until better speci- 
mens shall be procured. The same may be said of the moths ; and 
there are some species of the genus Atlas^ one of which is of large si^e 
being inches from tip to tip of the wings ; and another, believed 
to be as yet unknown. 

The collection of shells consists chiefly of the Phytiphagous section 
of the Trachelipodous Moliusca ; some few belong to the Zoophagous 
section of the same order ; one genus comes under the class Conchifera, 
and one is placed in the section Hydrobranchise of the Gasteropoda. 
In all there are about 2*2 diflerent genera; and at least 60 different 
species, comprehending betw^een 6 and 7 thousand individual specimens. 

Among these, some of the species of CaracoUa, Cyclosfoma, 
Melama, and Faludlna are especially remarkable. There is also one 
species entirely new, of a genus first described by Mr, Benson in the 
first number of the Journal of the Asiatic Society, for January 1833, 
under the name of Pterocyclos. It has been thought proper to change 
that name to Sjuracuimn, for reasons which are fully detailed in a 
paper the author has the honour of presenting to the Society to night. 

In conclusion, it may be remarked, that the collection is one suffici- 
ently interesting and valuable, perhaps, to secure a vote of indemnity 
for purchasing it. It is probable that on inquiry it will be found to 
contain many new forms, particularly among the shells : for, not pos- 
sessing the kind of beauty that makes' them estimable to ordinary- 
collectors, land and fresh water shells have rarely formed any consi- 
derable part of cabinets made for shew or for sale, and are accordingly 
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YIL—Note on the Gems Spiracuhm. By 3. T. Pearson, Curator As. Soc 
IPresented to the Asiatie Society, cind readStitk October, 1833 .] 

Class, Mollcsca, Order, Tbachblipoda. 

Section, Phytiphaga. Family, - ? 

Genas, Spiraculum, 

Animal — unknown. 

Shell discoidal, upper surface plano-convex, almost flat at th 
top, largely umbilicated ; whoils cylindrical; mouth circular - 
thickened, reflected ; last whorl a little bent downward toward’ tl'^ 
umbilicus; a shelly, projecting spiracle, or breathing-tube on the 
upper edge of the body whorl, where that whorl touches the preceding 

Operculum horny ; very thick ; formed of several spiral laver* 

A species of this genus having been found by Mr. Bexson, on the 
Rajmahal hills, he formed a new genus for its reception; ’and de 
scribed both its generic and specific characters, so far as he knew them' 
in the first number of the Journal of the Asiatic Society. To this new 
pnus he gave the name Pterocyclos, and that he was right in ventuN 
ing to institute it can hardly be doubted, when its strongly marked 
characters are considered fully. But the discovery of another species 
with additional generic characters, has rendered improper a naine 
taken from the form of the aperture of a young specimen merely, or 
from a species, as it would appear, far removed from the tvpical one of 
the genus. Mr. Benson’s name, therefore, has been altered to that 
of Spiracuhm, and the genus, according to characters it is now 
known to possess, differs from all slidhs that have hitherto come to 
the notice of the naturalist. No land shell besides it. excepting the 
pnus Cyclostoma, has a circular aperture ; and it is a curious fact, that 
in the genus Haliotis only, is there any proce.ss at all analogous 'to 
the shelly tube which form so remarkable a feature in the *"»eneric 
ciharacter of ^phacidnm. ^ 

For the use of this tube analogv^ must be resorted to in the absence 
of proof; and analogy justifies the supposition of its being intended 
for the purpose of protecting the breathing organs of the animal; 
while it admits of the free passage of air when the mouth of the shell 
is closed hy the operculum. Why it should be so ; why this genus 
which seems to be allied closely to the second division of the Colimaces, 
near to Cyclostoma, should have such an apparatus, while Cyclostoma 
_ has nothing of the kind, though the operculum of the latter shuts up 
tlie shell as completely as can that of the former, it is not easy to say. 
But it IS equally difficult to account for the above-mentioned genus 
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Balioiis being furnisbed with tubes or spiracles well known as so many 
passages for a sypbon ; wliile Btoma^lla and Btomatia^ which in other 
respects so much resemble it, have none. 

And yet a mere breathing hole would scarcely require tb be protected 
bv a tubular process. But there may be attached to the neck of the 
animal of Bpiruculum, an apparatus similar to that described by La- 
M AECK as possessed by the genus Valvata of his P^ristomiens ; — uu filet 
branchial et tentaculiforme an cote droit du cou, et quelque-fois une 
brancliie eii plumet et contractile, qu’il fait sailler hors de sa cavite 
or a projecting syphon, such, as carries on the respiration of the se« 
cond section of the Traclielipoda* Thus there would be an animal 
breathing air yet furnished with the apparatus, or a modification of the 
apparatus of one inhabiting and breathing only water, and consequent- 
ly occupying an intermediate place in the chain of affinity, and form- 
ing an inosculation between the two. If so Lamarck might have 
adduced it, had it been known to him, as another fact, strongly 
confirmative of his celebrated idea of the gradual perfection of the 
animal form. His remarks on the subject are so apposite, 
that they deserve to be quoted entire. A mesure que,*' says 
Lamarck, “ les animaus se repandirent partout de proche en proche, 
il parait que ceus des trachelipodes fiuviatiles que liabit^rent les 
eaux qui ont pen de profondeur, comme celles des petites rivieres des 
etangs, et des marais, que sont esposees a tarir, furent souvent r^duits 
a vivre dans une vase plus au moins dessechde. Ils se trouverent done 
forces a s'liabituer a Fair, a le respirer. Or cette habitude ayant modifie 
leurs branchies, comme celles des colimac^s, est devenu pour eux une 
necessite ; en sorte que quoique vivant dans Feau ils sont maintenant 
obliges de venir de temps en temps I, sa surface pour y respirer 1 'air libreF' 
If any change of this kind ever did take place, it may perhaps be 
found at some future time, when physiological investigations are better 
understood than at present, that these animals are able to breathe both 
air and water ; and further, should the above conjecture as to the re- 
spiratory apparatus of Spiraculum prove to be correct, there will be ano- 
ther link of union between the second section of Colimacees and the 
Peristomiens beside that of the Lymneens. 

Genus, Bpiraculum* Species, Hispidum, 

Specific Characters. Animal unknown. 

Shell white, subdiaphonous, upper surface of the body whorl 
slightly patched with rufous. Epidermis dark-brown, covered with 
short bristly hairs, which at the outer and under side of the whorl are 
placed thickly together, giving an appearance to the shell of its being 
zoned with three narrow dark lines j whorls five, breathing tube one line 
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in length, conical, compressed, pointing backward and inward ; month 
circular, lip thickened and T-edected* Diameter one inch. 

Operculum corneous, formed of several spiral layers, deeply capped 
at the outer surface, and plano-convex at the inner. 

All the specimens of thiS' collection have the mouth dilated at the 
upper margin into a surface more or less iat, or concave, or formed 
like a sinus. ' But in the above description it is assumed to be circular, 
because' it is almost ' of that form in the more advanced specimens, 
from the dilatation having become a well-marked sinus, and in one or 
two nearly formed into, a '.tube* In a smaller species also, in the cob 
lection, the tube isuctualiy formed in this manner, being at first a di«* 
latatioii, then a sinus, as" fre.sh- shelly matter is deposited, and, finally a 
tube: and in proof of this, a series of specimens may be seen in the 
collection, in which are gradual changes from a slight dilatation 
of the upper margin of the aperture, to the perfect tube and circular 
reflected lip, 

2. — Spiraevimn Parvtmt, 

Shell white, suhdiaphonous, zoned wnth a dark-brown line along 
the circumference of the whorl, striated above with brown zig-zag 
stride, and less distinctly so below. Shelly spiracle or breathing tube 
situated near to the mouth. Mouth perfectly circular ; lip thickened 
and reflected, umbilicus largely dilated, upper surface plano-convex, 
almost flat. Diameter of an inch. 

Operculum unknown, supposed to resemble that of S. Hispidmn, 

Epidermis dark-brown. 

3. — The shell described by Mr. Benson under the name of Ftero* 
cydos rupestris. 

It is thus ascertained that there are at least three species of this in- 
teresting genus, and it is hoped that the reasons detailed above are an 
excuse sufficient for changing the name bestowed upon it bv Mr. Ben- 
son ; at all events, it has been done from a sincere conviction of its 
necessity, and not from any spirit of imiovation. 


VIIL — On the Kukumb ha Tel, or Concrete Oil of the JViM Manposteen. 
To the Editor of the Journal of the Ashttic Society. 

Sir, 

The motto on the title page of your Joimial induces me to send 
you a few remarks on a substance which I have reason to think 
possesses some very peculiar properties, which entitle it to be. made the 
subject of experimental investigation. 
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This substance is the ka Tel of the natives of this part of 

the country , or the concrete oil of the wild mangosteen, a tree which 
is common in some parts of the Southern Kdnkan. lam not aware, 
whether any or what difference, further than may he induced by 
cultivation,exists between the above and the much-extolled mangosteen 
of the Straits. The fruit ripens in April and May ; is small, and of a 
flattened globular form. The rind or shell is about ^th of an inch in 
thickness, of a deep crimson colour, and intense acidity. Within this, 
but without adhering to it, is contained a pulpy mass, in which the 
seeds are imbedded. The oil is extracted from the seeds by boiling. 
They are first exposed for some days in the sun to dry, and then pound- 
ed and boil id in water: the oil collects on the surface, and on cooling 
concretes into a solid cake. When purified from extraneous matter, 
the product is of a rather brittle quality ; of a pale yellowish hue, the 
shade inclining to green ; exceedingly mild and bland to the taste, 
melting in the mouth like butter, and impressing a sensation of cold on 
the tongue, not unlike what is experienced on allowing a particle of 
nitre to dissolve on the tongue. 

From several experiments on this substance with the thermometer I 
have been led to the conclusion that in passing from the concrete to a 
fluid state, and conversely from a fluid to the concrete form, it is guided 
by some peculiar law, in consequence of which it has two distinct 
temperatures, removed from each other by several degrees, at which 
it passes respectively from one state into the other. I need not here 
detail the numerous trials I made on it, as the general result was the 
same in all. My first object was to ascertain the temperature at which 
it congealed or passed into the concrete form. This from repeated 
trials I invariably found to be about 90k In one instance, having 
brought the substance into a perfect state of fluidity, I placed it in an 
oven -with a temperature at first above 100*^, but allowed gradually to 
descend. When the Thermometer, which was placed beside it, indicated 
88”, I expected to have found it congealed; but perceiving that it still 
retained its fluidity,! took it out and plunged the bulb of the thermo- 
meter into it. The thermometer immediately rose to 94^ at which it con- 
tinued for some minutes, (the external air at the time being 72^,) and 
then gradually descended to 90k at which it became stationary for some 
minutes before the substance began to lose its fluidity and transparency ; 
then without indicating any change of temperature, the process of 
congealing commenced at the sides of the vessel, the opaque cloud 
slowly creeping in to'wards the centre, and the thermometer all the 
while remaining at OS'", 
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The result of .Yarioiis trials satisfied me., .that this substance could 
not be brought to' congeal at a higher temperature than 90 ® ; but in 
experimenting .OU' it in the solid state, that temperature was found 
quite ' io.siifficient, by several degrees, again to liquify it. The follow- 
ing is a brief ; statement of the result of several trials to ascertain its 
melting point. It was subjected to a gradually increasing temperature, 
commencing from 90®, with considerable intervals between every 
higher accession of temperature, to allow time for the effect wdiich was 
capable' of , being' produced on it. From 90 to 100 ®, the effect was 
merely to soften it : at 102®, it still preserved its cohesion, but the eon- 
sisteiicy was that of' butter in warm weather at 106 part began to 
separate in a semifluid state, transparent at the edge and opaque in the 
centre ; and a few minute' globules were separately observed in a per- 
fectly fluid state. Every fresh accession of temperature had of eoiirse: 
the effect of bringing it more and more towards a state of fluidity ; but 
up to IIG®, there was still observable a partial opacity, and it was only 
when the temperature had reached about 120®, that it could be said to 
have attained perfect fluidity and transparency 

Another peculiarity in this substance is the irregular form its sur- 
face is thrown into in the act of concreting. Nor does it appear capable 
of being prevented by any management, or by conducting the process 
in the most gradual and gentle manner. But the eflect may be consi- 
derably increased by exposing it in a fluid state to the sodden applica- 
tion of a cooling medium. Having a stratum of the fluid oil at 120®, 
floating on water in a small cup, I suddenly exposed it to the chilling 
influence of a slight drizzling rain and sharp breeze, the temperature 
of the air being 70® : the rapid abstraction of heat soon caused the 
congealing process to commence, and the entire surface shot up into a 
series of prismatic or columnar masses, about |tli inch in height, and 
separated from each other by small intervals. This effect took place 
some time before the substance became perfectly opaque ; and while 
in this state, it had the appearance of a crystallized body, in an 
intermediate state between opacity and transparency, of which we have 
a familiar instance in a piece of loaf-sugar dipped in water. 

The concrete oil of the mangosteeii might I apprehend be advan- 
tageously introduced into pharmaceutical preparations. It is used by 
the natives as a healing application. I liave noticed among its sensi- 
ble properties, that it impresses a sensation of cold on the tongue ; 
from which it would appear, that it powerfully absorbs heat, as several 
salts do in the act of dissolving. It is easy to conceive that this 

* The sarae peculiarity is observable, more or less, in all the concrete oils j ills 
probably owing to Iheir bad conducting power*— 
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property may often Tje of great service in wounds or sores, accompanied 
with inflammation, which it is desirable to abate. 

Tire qaantity of the concrete oil that may be obtained from the 
seeds may be taken at about one-tenth. From J lb. avoirdupois or 3,500 
grs. of the seeds, I obtainecf*360 grs. of the concrete oil in a moderate- 
ly pure state. The above is somewhat more thanl-lOth; and with 
better management, the product might perhaps be greater. It requires 
however long-continued boiling to extract it, and it is still more tedious 
to purify it from the fibrous matter of the seeds. 

Western Ghauts, 2oth September, l&BS. N. N. L. 


{tie Coal discovered at Kliyuk Phyu, in the Arracan District. 

[Read 30tli October, 1833.] 

Lieut. Foley has been most active in investigating the mineral 
resources of this almost impenetrable country, where swamps and 
jungles of the worst description render it hazardous to reside, while they 
hide for the most part the features by which a geologist is enabled 
to direct his researches. 

The seam of coal discovered at Syneg Kyong, as shewn in Captain 
Margrave’s sketch, Plate XIX. Fig. 3. is most conveniently situated for 
exportation, should it turn out abundant, and of good quality. The Oo7ig 
Kyong* creek (reed-nala) falls into Khyuk PhyH harbour, just be- 
yond" the anchorage of the ships, and the nala itself is deep enough 
for all small vessels. The following description of the place is extracted 
from a note bv Captain ^Iargrave. 

“The hill towards the creek describes the segment of a circle, is 
very steep, and no more I think than 50 or 60 feet from the sea level; 
the soil is sand and clay, variously proportioned, of grey, yellow, and 
sometimes a reddish colour, resting apparently on coarse grey sand- 
stone. It is isolated by the spring-tide, whose fall leaves exposed a 
flat level Icdne of rock," (extending some 70 yards or more N. W. of 
the hill,) composed of grey sandstone with a hrick-red tinge on the 
surface, particularly near the edges of the blocks and fissures. This 
sandstone seemed to me to disappear under the hill, for on the other 
side I found precisely similar stone in fragments, but not the same per- 
fectly horizontal bel The vein of coal runs about E. and W. (along 
the line DB} across the southern part of the ledge; at B is the pit 
sunk by Lieut. Foley, 3 or 4 feet deep, on a former visit: at A and 
C are the smaller excavations wh^ce came the best specimens of ore 
and coal. The vein is not straight, however, but rather serpentine, or 

« In the plate this has been called Sytiey-kyowj by mistake.— Lu. 
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.zig-zag from D to B, .wliere it. .disappears,; apparently passing nncler 
tlie liilL Tlie seam is nearly .yertical, from 80'* to 85® dipping to the 
north. Tlie order of the strata from the north was,— I., the reddened 
grey sandstone ; 2, a black or dark-grey . saadshale, iiiixed' with thin 
veins and, grains of coal ; S/ the hardbritti? shining jet coal, sometimes 
.covered with a yellow argillaceous ■■.snbstance, with layers of the sand- 
stone and fibrous bituminous shale.; then came' the pure coal, succeeded 
below by the, same mixed substance, and this followed Jiy a hard grey 
sandstone. We followed the vein down as well .as our imperfect means 
would permit, but lost it always 1 think at the cleptli of 2: or 3 feet. 
.Iiiciiidin,g the soft layers it ivas generally from six inches to a foot in' 
thickness, and could be distinctly traced from D to B by the blackish 
grey appearance of the stone. My attention wms most excited how- 
ever by the abundance and apparent parity of .the iron, pyrites, wiiich 
was extracted diiTi.ng such impe.rfect operations.*" . 

'■ Lieut. Foley siibseque.iitly extracted a considerable quantity of the 
SfUGg I^yong coal, and, of the curious silicilied ctoai found here and else- 
where in contact with it'*^ : some of the latter specimens are almost'wiiolly 
converted into silex, and give an insi.giit into the process of formation'' 
of the .fossil wood so common in Arracan, Ava, and Assam. As to the' 
deno'mination ''of the Khjitk Fhyu coal, whether it be what user! to be 
called a true coal or a more modern lignitef, it is of little importance now 
that all such formations are attributed to a similar origin, namely, the 
gradual deposition of vegetable matter along with the sedimentary sands, 
and mud of an ancient river or estuary. It is the extent and thickness 
of the bed which is of importance, and in this the Syneg Kyong coal 
seems to he deficient as far it has been hitherto explored. This 
circumstance and the quantity of pyrites may deprive it of a pnrrt of its 
value, although it is otherwise of a very rich and good quality, and well 
adopted for getting up boiler heat. The analysis of tlie larger speci- 
mens sent through Mr. IL Walter, Commissioner of Arracan, being 
more accurate than that noted at a former meeting, is here repeated. 

Oogadong Siliriflfd 

Syneg Kyong coal. lignite. coal with diito. 


Volatile matter., ,• 37.1 ■ ' '63.0 . 3.2' 

Carbon 60.5 35,5 4.3 

Red ferriigmous ash, 2.4 1.5 0.0 

Silex.. ■ .. 


100.0 100.0 liiO.O 

...■ ..;.t.,Th.is. ..appears, to be the case in 'a specimen marked No. .5., Pkimnyu 
which is of the same nature as the silicified coal which accompanied Mr. Wal- 
TER*» specimens of Smidowy lignite^ and is stated by him to exist in mdh abun- 
dance , there. 

t See page 606. of the present number. 
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Lieut. FoubY' describes tlie. Oogadong and silicions or Phmngi 
beds of coal as follows : 

. 2. The Oogadong coal (See. Pi. XIX,) occurs in what geologists would 
calitlie neivestficetz trap forniatiori.: it consists of pitch-coal, brown coal, 
and a slate coal; it is found in conjunction with iron pyrites beneath 
a stratum of sandstone, &c. similar to that of Byneg Kyong, The 
vein appears , to run from east to west, extending from the foot of :a' 
small hill towards the sea. 

S. The Phdrkgu bed is apparently a continuation of the last, 
iyiiig in the same direction, at the distance of two coss, though sepa- 
rated by the sea. It crops out from between layers of a hue greyish 
sandstone, in a small island, one of the Balmigaksp or broken 
islands: the beds are nearly horizontal, dipping slightly towards 
Oogadong. ' ■ 

Lieut. Foley also alludes to the plentiful supply of coral lime along 
the coast, and in Eamree Island, wdiere there is a loose calcareous 
rock forming low hills in the direction of Moira, probably formed from 
the degradation of the coral. — There are mud volcanoes inRarareeasia 
Cheduba*, which spout out abundance of pyrites and kidney iron ore. 
A crater of this kind is pointed out at Oogado7ig, where scoriaceous 
matter, trap minerals, and basalt shew evidence of more active volcanic 
agency in times past. Petrified wmod occurs also near Nagadong. 

J. P. 


X . — Analysis of Books, 

TramacHom of ike Balavlan Society of Ai'is and Scmices, Vol XIIL 
Tlie lialf of tills vohiine is occupied by a subject, we may say, of interest to 
every individual in the world; Cholera Morbus. Important however as it may 
be in itself, it has now been the subject of so many volumes, treatises, and essays, 
that each singly conveys hut little information that is new, and the greatest part 
of any one is a repetition of the otliers. Unfortunately also it cannot be said that 
ail the labours of medical men have advanced our knowledge respecting this 
fonnidable disease much beyond what it was in the first year of its appearance. 
It would he difficult to name a subject in Pathology which medical men have ever 
so heartily and so strenuously united to investigate, and on which such a mass of 
intellect tliroiighoot every quarter of the world has directed its concentrated energy, 
and yet after sixteen years of unwearied observation, experiment, and research, we 
are obliged to confess that the cause of Cholera is unknown, its pathology inscrut- 
able, and its treatment totally unsettled. ■ • 

These reasons might be supposed sufficient to induce us to pass over very briefiy 
the articles on Cholera in the present publication : as however among all the 

^ Nodular ii'on pyrites, the exterior of which has been deprived of its sulphur^ 
and converted Into red oxide of iron' by heatu 




,590 Jnett^sis: qf Bmh, 

©pinions respecting it wbicli liaTe ..l>eeii.-puWislied,. tliose 'Of.tlie'BiitcIi Pliysieians 
in tlie Eastern Arcliipelago' are perhaps the least known, it roay„EOt be uninterest- 
ing to gire a brief analysis . of them as they appear in these Transactions. 

i. The first paper is by Br. M. T, G. M^llee, Physician to tlie Hospital at Wil- 
tevrede. He sets out with an. account of the sereral appearances of Cholera in the 
Eastern Islands: the first .notice of it is' in Bontius, .P.hysician to the Dutch 
Settlement of Batavia, who ptihllshed an account' of the diseases of the East Indies 
in. 1629, and among others of Cholera Morbus, which according to him was so 
violent, that Cornelius Van Eayen, steward of the hospital of tlm sick, being in 
perfect, health at six i.!i the evening, was suddenly seized wlili the Cholera, and 
expired in terrible agony and convulsions, before twelve o’clock at iiiglit ; the 
violence and rapidity of the disorder sunnoonlnig the force of every remedy/* 
Bontius, Chap. vi. 

On the nevv'S of the appearance, of . Cholera in Malacca in 1819, the Dutch 
Government of Java directed all ships ■ coiXiing from infeed ed parts to undergo a 
strict qiiurantiiie. In spite of this, the disease broke out at Java in April, 1821, with 
such violence, that at Batavia, 156 deaths took place in one day, and by June, it lead 
visited every quarter of the island. The violence abated in December, by which 
time it is reckoned 110,009 persons fell victims to ils rage. 

This, it will be seen, is a very different account from that in the .Lancet, the 
Ed.it€>r of wliieh is determined to maintain the contagious nature of the disease, 
and shapes according to that the history which 'he gives in the 'number for November 
1831. He informs us that, 

18*23, comcideut 'ivith the Burmese war, and the xnarxih of our troo|:)S from sick 
.districts in British India, the .Birmaiv empire became affected. Coirici de'nfe ageiu with 
the general or particular periods of the arriud of indi\ idual \ essei.^ or trading iiotillas, 
we find the malady in Acheen, the capital of .Sumatra ; at Banca, Java, and Borneo, in 
the Philippine Islands ; at Amhoyna, in the MoUuccas, and at length in Illacao and 
Canton on the west coast of China.*’ — 

Thus insinuating that it did not appear in Java before 1823, and omitting all men- 
tion of the quarantine. 

The author then gives a summary account of the course of the disease—** A few 
minutes after being attacked by Cholera, the following appearances are observahle. 
The patient lies without motion, stretched out in one posture ; the skin is blue or 
dirty brown, and sometimes marked with livid or purple spots, as is seen in frozen 
persons 5 some times altogether dry, at others covered with cold sweat. It is cold, 
hard, and contracted, quite different from health, and conveys to the fingers, par- 
ticiihirly when covered with sweat, a peculiar disagreeable sensation. The turgor 
Tiialis disappears, so that even corpulent persons appear to have Ixecome Ican'-h 
The countenance falls in, and indicates great weakness ; the forehead is covered with 
cold sweat; the eyes He deep in their sockets, and are surrounded with a dark ring. 
The half sluit iwclid allows only a part of tlie muddy eyeball to be seen, but when- 
ever it is fully opened, the exhausted eye looks out with a melancholy gaze. The 
blue lips remain half open, and allow exit to cold expiration ; the chest heaves 
laboriously, the stbdomen labours to maintain tlxe respiration. It Is however 
tokrubiy even, and neither tumid nor retracted ; the extremities are stiif, the skin 
of the half shut liarid.s wrinkled as in persons who work much lo water, but cold^ 

^ This striking Kyinptom appears to be unnoticed in our Medical Publications. 
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md the nails are blue. The patient appears almost quite indifferent to liis situatioHj, 
and speaks imwiilirigly. 

Scarcely have these appearances been observed than the scene changes. The half 
dead patient revives, the countenance assumes a painful expression, the legs are 
dra’svn to the belly, the feet and toes crook themselves do^vnwards, hard moveable 
knobs are selt in the calves and thighs. These are the muscles drawn together by 
agonizing cramps. The arms are also often attacked by cramps, and the patient 
exhibits such strength that several persons are necessary to hold him. Oppressive 
sighing takes place ; the cramps at length cease, hut another painful phenomenon 
makes its appearance ; the patient worn out by internal heat, cries out for cold water, 
swallows a quantity of it greedily, which scarcely gets to the vStomach before it 
comes up again, generally followed by severe retchings ; and in proportion as the 
stomach empties itself above, so the bowels empty themselves below in rapid suc- 
cession of evacuations of a large qjiantity of thin rice-water liquid, which generally 
exhaust tlie patient, who now refuses to speak, except to cry for drink, or utter 
broken complaint of weakness, and groanings extorted by the spasms.’* Page 7. 

The author then proceeds to a more minute and detailed account of the whole 
course of the disease, which he divides into three stages. The first, consisting of 
the preliminary rsymptoms till the appearance of vomiting ; the second, from that 
period till the commencement of the state of torpor and insensibility ; the third, 
from thence to death. la all this it will be seen that not the least notice is taken 
of the state of re -action previous to death on which the European Physicians dwell 
at such length ; nor indeed has it been noticed by any practitioner we believe in this 
country. Is this state peculiar to the Cholera of cold climates, and does it constitute 
a difference between the disease as it occurs there and in India ? 

The reader must always remember that there is a certain degree of Poetiy in 
Physic as in every thing else, and that a sick man constitutes in some respects a very 
picturesque object, particularly when dying of a horrible and incurable disease. Most 
Physicians (even the very soberest) are apt to indulge their poetical vein a little in 
describing the circumstances of such patients, and to make a striking picture out 
of the collection of their symptoms. Hence in reading accounts of Cholera, or 
indeed of any other tatiil ailment, we must always substract a certain proportion of 
the terrible, and endeavour to judge of what the description would be, if written in 
plain prose. 

Dr. .Muller then goes on to an account of the post-mortem appearances, which 
are detailed with great mitmteness ; he divides them into sections, the external 
appearances, the cranium, the thorax, the heart, the lungs, the abdomen, the 
stomach, the duodenum and jejunum, the ileum, the mesentery, the colon, the 
liver, the gall-bladder, the spleen, the kidneys, the bladder, the abdominal gan- 
glia: of these last the mithor observes, that they have been frequently examined 
without exlu!}iting any thing unusual except an increase of redness, arising from 
the plethora of their blood vessels, the ganglions themselves seemed unaltered.’* 
P. 39. 

Pie then proceeds to the diagnosis, which we pass over, concluding that it can 
present little difficulty. The symptoms of Cholera are too formidable to be easily 
or frequently mistaken. 

Then follow the causes of Cholera, in which however he merely confines himself 
to that disposition of body which renders an individual susceptible of the disease, 
and this in general he considers to be debility, or, to use his own words, 
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**= It tlms appears, tliat a wealceoed state of the body produces tlie chief predls- 
position to Cholera. By a' weakened ■■.'body, I onderstaiKl a body ia wMcIi the vital 
powers have descended beiow^ their Jnst- and necessary degree a weak body is quite 
a different thing, that is, only m comparison with otlier stronger bodies ; a smaller 
deirree of vital power, which may however be just and coniplete for the health of 
that iiidividuul itself.**' P. 54'^. 

He observes respect to Europeans, that the disease does not appear in them 
on their first arrival in Java, but geneniHy after they have been some time resident, 
and the, climate has begun to affect them. He then reviews tlie various opinions 
respecting the exciting cause of the disease, and is dissatisfied with them all. He 
lilmself offers nothing better than an altered state of the atmosphere. 

After an investigation of the proximate. cause the antlior sniiis up thus, sudden 
and great debility of the nervous and vital powers, with increased excitement in the 
abdominal viscera, are the proximate causes of GholeniJ* P. 64. 

feju* this explanation casts but little ligirt on the disease. He then goes on 
to the prosnosis, through ail the mlnutim of which, we cannot follow’ him ; beseems 
to lav most stress on the state of the pulse. 

The.first and chief symptom on which any hope of 'recovery can be founded is 
the puhe becoming stronger ; it is of little consequence whether it be quicker or 
slower, harder or softer, if at the same time it exhibits more fulness 5 nay a slight 
Yariation in ■ the poise is not upon the whole a bad sign, as it is generally accompa- 
aied by a dimisiiition of uneasiness.** .P.71. 

'We now come to what is most interesting of all, the treatment; and this the ■ 
author comprizes in four indications: first, the re-excitement and preservation of 
the nervous and vita! powers ; second, the restoration of the circulation and the' 
natural state of the blood ; third, the diminution of the excitement in the stomach 
and bowels ; fourth, the diminution of the disposition to spasm. 

The means for all this the author divides into two classes, external and internal. 
In the first class he arranges (whether properly or not), the evacuation of blood by 
the lancet orleeches ; of the first he observes that it is chiefly useful to full-blooded, 
fresh-arrived Europeans, not yet become weak. Of the few patients cured under 
such circumstances, the greatest number have been bled. Leeches produce the 
same etfects, hut more slowly; in advanced states of the disease, they remain for 
hours on the patient’s skin without becoming fuller. He then discusses the 
derivantia, that is, ail those means wltich, by exciting the skin, diminish the 
internal irritation- He lays a good deal of stress on simple shampooing, and 
then on dry friction ; he. approves of the application of mustard pastef to the breast 
and extremities ; moxa can hardly he used ; but in two instances, the author made a 
moxa of phosphorus, and burnt it on the spine, without any eifect. 

He then enters upon the external medicines ; the well known li.st of stimnlants, 
alcohol, ether, oleum meuth. &c: even phosphorus, he says, was tried to the extent of 
four grains in 24 hours, to no purpose ; opium he declares to have hud no visilde 

^ It is a litlle odd that this should be the doctrine of tlie old Arabic Phy.sicians, In 
what they called Aslah- 00 ! Anizijati lalioo, by , which they meanf, not the best stafij of 
. ..Iicalth .absolutcdy, bat , the besf.. state of health with reference to the constitiiticm of a 
given individnaL See printed Edition of the Kaaoonchch, lb 2 /. F. 3 . 

f This remedy is also highly, and we believe Justly extolled by Br. Twining. 
■Practical Account of Epidemic Chakra, 1^3. E 7% 
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etfect on the fliseas^e : of calomel, lie observes, that it was much more used formerly 
than now, and he ends with a list of the cholera mixtures published officially in 
the Batavia Con rant. We select one or two of those least used with us. 


(4} 'R, Infus, Valerian, .... 

(5) R, Calomel, 

.... Si 

Ok Cajapooti, Si — ii. 

Camphor, elect. . . . 

. gr. viii 

/Et'her Siilpli. acet 5ii 

Opii pur. 

.* gT. iv 

A spoonful every hour. 

Sacch. Alb 

51 


divide in pulv. vi. 



One to be taken eimry quarter 


of an hour. 


JL 01. Phosphor, .... oS. ( 51 

(7) i?..,Aq. Afentli.. . ...... 

... Siv* 

eoiitinet: Phosphor ..gr. ii) 

' Acet Morpliii 

. gr. iv 

, Piilv, Glim Arab. ...... 51 

M. as the former. 


Aq. Afentli. . ........... f v 

(8) «. 01. Jiitrophe, 

.... 3i 

ViiiiOpii. ........ ...... 3! 

Pulv. Gum Arab... 

. . ... 

f. enuilsio 

Aq. Mentli 

... jiii 


Uft the fnrtner, M. every hour two spoonsful, 

fr. Tiieieng'th of onr observations on this first article renders a detuiled account of 
tl:*e succeedine^ on tlicsame subject unnecessary, by H. Schillet, Snrg*eoo Major of 
ihe Royal Xetherland Marine. He inquires into the name of the disease, its cause, 
(in which he is a!i opponent of contag-ioii) its effects, its species, its diagnosis, 
its treatment, here he quotes largely from the \vorks of our Indian Sur- 
geons, JoriNsoN', CoRBYx, BoYLE, Tytler, &c.) and then the post-mor- 
tem appearances, in these he chiefly notices the state of the brain, and 

pives a plate of that organ, its vessels loaded with blood, and the dura ma- 

ter deeply stained with infiainmation. He also gives a ligure of a portion of 
the stomach and the jejunum. In an account of the prophylactics, he takes 
notice of the <iispute re.Npeetiiig the effects of bad rice in exciting the disease. 

It is well kjiown, tliut J)r. Tyteer connected the food of the Hindoos with this 
disease, and on account of the bad qualities of the last rice crop, which is their 
daily fofal, lie ascribed this epidemic sickness to that ; thereupon his well-known 
work saw the liifht, endeavouring to ascribe the epidemic which has prevailed in 
diiiVrent parth ttf the w’orld, for many years, to the bad qualities of the rice, on 
which account he gives to the IinUaa cholera the name of morbus oryxeus ; bad 
food is douiudes?» one of the chief predisposing causes of this disease, but cer- 
tainly no? the proximate cause.” F. 178. 

10. 1’iie next article is a dmeriation on ihe orlfjm of ihe Japanese, hj Dr. Voxsie- 
BULu. Like Jill other euslero nations, these people pretend to a divine origin and 
unl’itlmtimhle antiquity. The race of gods, called Tewsen" Setsio ai, had employed 
themselves;, smnewhat unsatisfactorily we should think, for millions of years in 
hcA’ering over the land of Ntcpox : at length the seventh in succession to the celestial 
thruTie, by name Tsaxage Namik, with his wife, came to the resolution of descend- 
ing from the clouds on Japan, aud there multiplying like men, they produced a race 
of demigods of limited but very long life, and dignified with polysyiiubic names. 

European antiquarians have given various interpretations of this fable, with 
^vhich we need not trouide our readers. Four different opinions in e entertained 
respecting the origin of the Japanese j-— 
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, ,, A. Tliat thej^ are descendants of the Chinese. 

, B'. Or of some of the Tartar tribes. 

, C. Or of a mixture of various Asiatic tribes. 

D. Or they are aborigines. 

■ Which last siipposition cuts' the knot at once, ■ 

The resemhkiice between the Chinese and Japanese is so stroiig, in physloCTo- 

my, religion, am! m aimers, as as to have' impressed all travellers with the idea of the 
latter people being a colrnsy of the former. 

The author omits other considerations, and enters into an inqiiirv respecting 
'the oblique position of the eyes, snpposed.to be' peculiar to the Chinese, and the 
nations consanguineous with them ; hot as he observes, nothing can lie bulk on this 
till it be ascertuinecl what are the Asiatic tribes to -whom this foriformatioii belongs, 
and wliether any of tho-e of North and South America parta].;e iri it. The skin 
of the Japanese is of all colours ; in. town many approach to the fairness of 
Europeans, in the country they are copper red or earthv clonred. 

His next inquiry is into the resemblance of the Japanese and Chinese language 
and writing. The Chinese say, the hrst app.earance of the Japanese amongkheni 
was A. I>. 57, at which time, they were barbarians,, without writing, sovernrnentVr 
imrals, but they, at the sa!ne time assert, That Jfrpan was peopled bv a colonv of 
Chinese in the year 1195 before Christ ; if so,, why did not this colonv carry their ■ 
writing and maimers along with them ? The author allows tlmt Japanese writing^ 
borrowed from the, Chinese, but still contends,, that Japan must have been peoided 
by a nation using a dilferent language from theirs. ^ 

The Japanese' alphabet consists of 47 letters, which are originally Chinese cha- 
racters., having the same sound ; but the Japanese language, luilike that of the 
Chinese., .is polysyllabic : .hence, says the author, Japan must have . been peopled 
by some Asiatic tribe before the art of writing was spread throo£rh the northern 
parts of Asia, ' ■ ■ 

Tlie author next proceeds to the religion, and, “ Thon-h," savs lie “Ic-mnot 
prove that the religion of the old inhabitants of Japan might not iiave been thedame 
witli that of their Chinese contemporaries, yet I can maintain, that tiie re]i.^ion 
prerailmg among the Chinese and Japanese in the present dav has not the least 
resemblance to that of the ancient Japanese.” P. 220. 'J’o prov’e tlii.s, the autlior 
enters into a long investigation of the ancient and modern Cliinese and Japanese 
goddenes, which we have found it difficult to understand, and would find it moro 
so to make intelligible to our readers; ,ve shall therefore take it for granted that 
hepias proved his point, and go on to the rest of the argument. 

The author then consider the relationship between tiie Jananese and the 
Tartar races, but we have not leisure to follow him thronoli this rc-earch „-.r 
ticn arly, as after e.xamini.ig the language and manners of the Japanese and the 
neighbouring kingdom of Corea, at great length he does not appear to come to a 
poshive eonclnsion. He t hen asks if the Japanese are a mi.u.d race, composed from 
various Asia 1 C dans ; and tlipugh the author is not very clear, we cci.sic^r this the 
opinion to which, upon the whole, he is most inclined. He even considers 'tint 
there IS a strong relation between these tribes and the Peruvians, aud ' gives 
some instances of verbal resemblances in their respective iangnuge, thn ,np„orti. g 
the theory of Mr. Ra.vken on the origin of the Peruvians. He coneiu.le. 

«it these fragments to the hands of the literati, earnestly entreating them to ZZ 
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with farotir the nosegay I hare gathered with so much care from the islands of 
this archipelago and the neighbouring continents, and to take them under their h'yk 

md mighty proteciion.'*' P. 275. ' ' 

IV. The next paper by M. H, Halewyn is an account of the tribe called the 
DayalslceTs of Borneo,, They seem in a very low state of civilization, being* totally 
ignorant of reading and writing, and hare a number of very peculiar customs well 
worth noticing, did our space allow of it. W e shall only notice one, which will serve 
as a complete refutation of those who are disposed to bold Oriental civilization in 
low estimation, The Dayakkers are gov’erned by their chiefs, who are entirely 
dependent on their subjects, and are chosen from the eldest of the people. If the 
chief acts arbitrarily, the people rebel against him and put another in his place.’* 
P. 291. This it must be confessed is the v'ery acme and beau ideal of government, 
suMcient surely to satisfy the most liberal reformer. How wonderful it is that so 
perfect a scheme should, in the midst of the march of European intellect, be 
reserved for such a remote and unnoticed part of the world as this. There are,** 
proceeds the author, “ many debtors in Dayah : the custom is, that if the debt be 
not discharged in four months, it is doubled.” P. 291. This is worse than Calcutta 
Sircars and Life Insurances' yet. 

V. The next article by Mr. Vander Jaht is an account of the groupe of islands 
called the Kolms or Keeling Islands, of which a full and authentic account, derived 
from the Reports of Admiral Owen to the Government, was published in the Glean- 
ings OF Science, for Oct 1830- The article terminates with an account of the 
interview between the author and Mr. Ross, also given in the Gleanings. 

VI. The last article is an account of the mountains of Tinger, mJam,hy 
H. T. Dornis, Resident oX Soorabay. The author examines their geogra- 
phical situation, the dwellings of the inhabitants, their religions, their mode of pray- 
er, their festivals, their ceremonies of birth, marriage, and funerals ; all these 
seem borrowed from the Indian Brahmins, and are quite different from the 
Muliammedan Jav^anese. Above the head of Brahma, Vishnu, and Siva, 
however, they acknowledge a supreme power, whom they .call Pbabo goro 
Inglohor. One or two singular customs maybe noticed — widows are highly priz- 
ed among them, and as soon as a woman has lost her husband she is sought after by 
almost all tsie bachelors ; a young miss gets a husband with great difficulty.’* 
P. 330.’ One might be tempted to ask how then are widows produced ? The case is 
similar to Winifhed Jenkin’s puzzle as to how sheep’s heads could be found in 
Scotland unless there were sheep too, “ When the Tingerians wish to exhilarate 
themselves, they drink tocak, i. e- fermented palm wine, mixed with water, which 
renders them immensely frolicksome ; the smoking of opium and drinking of 
strone* waters is unknown-” Ibid, We know not whether the Temperance Societies 

would approve this distinction. 

On the wla>le, the author is so delighted with the climate and manners of the 
Tingerians, that he breaks out into aVirgilian rapture, which not to do him injus- 
tice, we. shall iriv'e both in the original and translation as a conclusion to our 
analysis. Gelkkige bewoners van Tinger ’. hoe weining gevoeit gij misduen zelve 

bet v’-o offgt hetweik gij geniet 

Happy inhabitants of Tinger, how little perhaps do they feel the privileges 
which they enjoy.” 
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XI, — MisceUmieouB, 

' • 1 .Register of the Temperature of Gkazipttr, £g the Eev. R. Everest. 

I am Mh- aware Imw imperfect these observations are, bnt in Ibis conntrv where 
so little has been done, I publish them in the hope tliev may hercsifter be of use to 
individuals engaged in the same pursuit. To obtain the mean of even- hour in the 
24, as was done at Leith, is bej-ond t!ie power of any one without assistance R.E. 

ill 18.31-? ' ' 
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I subjoin, for tbe sake of companson, the height of a Thermometer suspended 
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2 . — Note on ihe SakIjU of Nipal. 

To the Editor of the Journal of the Asiatie Society. 

Dear Sir, — I hare been much gratified and interested by reading Mi’-Xampbeil’s 
paper on tlie native aiinn, or Said jit of Nipal. I think it is more than probable^ 
that if an average sample of the various qualities were collected, and subjected to 
analysis, the general result would he what Mr. C. has advanced, viz. about 66 per 
cent, of sulphate of alumina. As I had only one quality to operate upon when 
I made rny analysis, why it was “ Hobson’s choice” with me. From the informa- 
tion I could gather from Nipal merchants, I am led to believe, that Mr. C. is per- 
fectly correct as to the quantity that may be collected. 

But what I am now going to state, may set the matter beyond a doubt. I bare seen 
the organic remains of an ammonite {Ammonites sacer of Sowerby) imbedded 
I in alum shale from the banks of the Ganda/c river in its early course. This per- 

t fectly agrees with specimens (now in my possession) which I formerly collected at 

the alum works on tbe Yorkshire Coast to the north of Whitby. This fact I think 
clearly proves the existence of alum shale strata in the secondary formations at the 
foot of the Himalya range, and that it may extend through the hills of Nipal. 
I also concur with Mr. C. relative to the tedious and expensive processes attending 
the manufacture of alum at home ; so much so, that the return has scarcely equalled 
the outlay. A friend of mine knows this to his 'cost. 
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, I liaTO no donbt but European skill and capital will shortly turn to some ' 

these notices of a native, and valuable substance, which has not remained 
bat has been at ieast Onknown to the generality of enterprizing commercialmen ’ 
In conclusion, should this meet the eye of Mr. C.vmpbell,'! be- leave to th i 
that gent eman for bis kind offer of assi.stance, and will fre! obliged bv lus lS 
me samples or specimens of the; various kinds of SMjlt, e.speciailv the blacd^ lilT 

a variety which 1 have not yet seen. Anv expense in collecting or mn,-» 

my address, (Singbea, Tirhoot,) wUl be cl’ieerLly paid. 

■ I am, dear Sir, &c. ' 

imkWovA%Z?,. , ^ ^ ■ 

d. SteteKSON ' ' 

^■-Sum-manj SkilcJiqftheGeolominfhiaia 

[Extracted from the Rc-v. tv. D. Conytare's Report to the Bri'li.h .tssodarion at Oxford t.,® t 
In bonthern Asia, many of the British residents have been far from inlotive- 
among tm«Mvc m.ayspecity thenamcs..r Fit.t.vxt.tN-. Vovsev, Himar.RT. Cnais’ 
TIC, Lo-v, r-i.MtniK, uad Gov.ix : h.r, C.tx.oau-s Genera! Memoir on tlJ fv T 
01 India cmivcniently and ah!; brings logeu.er in one view the .substance ^tS 
n;;^C'^vatIOos of otlierKS. . 01 toe . , 

From these sources we lear.n, that primitive formations, in which granitic rocks 
beai the pimcipal proportion, occupy not only the great Hi.milavan northern 
Cham, hut also three-fourths of the entire peninsuia, from tl.e vale of the c T 
below Patna ,0 Cape Comorin ; although these rocks are frecp.eiu^ ^ 
hincrust ot hiteritc [a lerniginoas clay, considered as as.sociated with be t a 
forma ion, The transition f. rmations have not been clearlv distinguish d ll 
secondau formations described arci-l. The carboniferous group. Coal to 
bp said to occur extensively in the grits bounding the .sou, hern slopi of the Him 
filaja ; but It 1ms been questioned, whether thi.s formation bs the older coal or 
only Iign. e associated with nagelflue, (as on the slope of the .Mps it ha" been 
particularly described however where the river Tista issues from this chain W 
.3.1 Long. E.;,amUhereundoubtedlvbearsal! thecliaractprsnfH,»Mi c 

its strata are highly inclined, whe.as the tertily 

eondary m his part of India, .are horizontal: but the onlv coal district rcilariv 
worked IS that on the river Damuda, about 100 miles \ bV of C-d • i t f- 

extends on the hunks of that rvev nhnnf mn. j* ’ * ^ ; this 

7 7 - a , , , -60 miles, and appears from itc fneen 

b/copodm to he nndon!>tedh* the older coal ♦ h i ^ “ 

ihe dllH ofT^m-"' ■; 

modern lignite, as ten iary rocks certainly prevail in that quarter A'e ^ a • 

ferous Ihiiestone has been obserretL ^ ^ 

2. Next h? the coal we have to notice a great sandstone formation which N 
usually consKkwed cqmvaleut to our new red sandstone ; thi.s includes nmnv vJif 
tions of character, comprising, besides sandstone and conglomerates shalL Xn’ 
approximating to older slate; the diamond mines of Panna .'in Bundell-h-. n'n 
of the Golconda district are situated in this fornuation, the matrix beii-I a '7^ 

meratebed with quartzose pebbles : rock salt and gvosiim are fi.unl’' i ® 

formation extends on the N. IV. into the great basi;-of the Indus : theVtrltmca! 
tion IS umfoimly horizontal : no organic remains occur. Beginning at the Ganges 
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on tlie east, this formation first shows itself, supporting basalt, on the Rajmahal 
liiUs ; it again prevails throughout the interval between the confluences of the 
river S6n (Soane) and of the Jamna with the GangCKS, and thence stretches across 
W. S. W. through the Btmdelkhand district to the banks of the Nermada (Ner- 
budda), which flows into the Gulf of Cambay, as far as 79^^ Long. E. ; where it is 
overlaid by the eastern extremity of the great basaltic district of North-western 
India near S%ar ; the red sandstone shews itself again emerging from beneath the 
north-western edge of this basaltic district, at Nimach, near the western sources 
of the Chambal (the great southern branch of the Jainna) and at Bang, in the 
valley of the Nermada. In both places, as also along the central portion of the 
platform before described, stretching through Malwa, it is frequently covered with 
a thin crust of grey argillaceous limestone, supposed to represent our lias, but 
nearly destitute of organic remains, although a single grj^phite is said to have been 
found. The general absence of organic remains in the secondary rocks of India is 
remarkable ; but Mr. Vo ysey mentions an argillaceous be dfuli of fossil shells 
(species not stated) beneath the trap of the Gdvvilgarh hills (between the conflu- 
ences of the Tapti and Puma, in the Berar district ;) the same lias-like beds occur 
with the red sandstone of the Golconda district. A primitiv'e range, extending 
from near Delhi to the head of the Gulf of Cambay, separates the secondary rocks 
of Malwa from those of the great basin of the Indus ; but on the western borders 
of this ridge through Ajmir, the red sandstone again shews itself, containing rock- 
salt and gypsum. The whole of this immense basin appears to have been hitherto 
geologically neglected, although it would probably best repay such an examination, 
for here if anywhere in India, we might most probably expect a fuller series of 
secondary rocks. Mr, Govan has observed at the very source of the Satiej, one 
of the chief tributaries of the Indus, amid the highest primitive peaks of Himalaya, 
a small basin of secondary limestone, containing ammonites and cardia. 

3. Tertiary rocks at the foot of the first rise of the primitive rocks of the 
Himalaya, in the north west of Bengal, where the Brahmaputra iSvSues from them 
at the pass of the Garrow hills ; cerithice^ turritelliy remaitis of lobsters, sharks, 
crocodiles, &c. are here found, and further east, nummulUe limestone prevails at 
Silhet. The soil throughout Bengal is often occupied by deposits of clay, contain- 
ing concretionary lumps of limestone, called hankar i this, which affords the 
principal supply of Ume in India, is probably of very recent origin. It remains 
only to notice the great basaltic district of the north-west. This extends from 
Nasrpur, in the very centre of India, to the western coasts between Goa and 
Bombay, occupies the whole of that coast to its termination at the Gulf of Cam- 
buy, and thence penetrates northwards as far as the 24th parallel of north lati- 
tude. 

In the Burmese Empire we find primitive rocks in the chains above Ava, but 
tertiary beds, with the characteristic shells, in the valley of the Irrawady, near 
Trome ; also remains of the mastodon, &c. in the diluvial gravel. West of this 
the whole chain of the Malayan peninsula is primitive, consisting principally of 
stanniferous granite. 

I believe that the above, condensed as it is, wilibe found the fullest general 
account of the piogress as yetmade in Indian geology, hitherto presented to the 
public. 
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1 . — J short Avcount of the Charak Pitja Ceremonies, and a Description of 
the Implemeiiis used. By Ram Comul Sen, Native Secretary, Asiatic 
Society. -4 

[Read before the Asiatic Society, in 1829.] 

In describing tlie instruments used iu the Charak Sanydsa presented 
by me for the Museum of the Asiatic Society, a short notice of the origin 
and practice of the ceremony appears to be necessary to illustrate 
the subject.,; - ■ ■ 

The word Charak h derived from or Charaka, which means a 

circle, and is used to signify moving or swinging in a circular direction ; 
Charak Sanydsa implies leaving off worldly business, living abstemi- 
ously, observing austerities, for the propitiation of Siva. It is a festi- 
val improperly termed by many Charak Puja, perhaps ft*om the notion 
that every ceremony observed by the Hindus of Bengal, is a puJa or 
religious worship ; and wdietlier it be performed by a mucM or 
chanddla, is considered as Hinduism, and the whole body of the Hin- 
dus are charged with the absurdity of the act. 

Tliere are two kinds of Sanydsas, called Siva Sanydsa, and Dherma 
Sanydsa ; the first is celebrated in the month of Ckaltra, and the second 
in Baisdkha ; the people who practise these Sanydsas are termed 
Samjdsis, and the priest who presides in the ceremony is called a 
Gnjmieyd brahman ; the Charak festival is also called Gajana, {fGd or 
Grama, village ; Jana, people,) being observed by the villagers. There 
are several ranks amongst the Sanydsis, such as MMa or head; 
Dliuia, or subordinate ; Sain, or followers. The time occupied by the 
Charak Sanydsa is a whole month, and that of the Dherma is a fort- 
night; during this time the abstemiously, and observe 

various ceremonies to ' be noticed below. 

S k: 
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Tliis act is perforEied bv tlie Sudra class on!}% and generally by the 
lowest castes and most dissipated cliaracters ; some of them consider 
it as an act of piety and religion, in commemoration of the austerities 
performed by Van a Raja, a king and Daily a, who by acts of self-torture 
and denial obtained ^e special favour of M ah a' deya, and -who first 
introduced the festival ; but the greatest number engage in it as a 
lucrative exhibition, or from a desire to acquire a character for courage 
IB the opinion of their friends. In some cases, the rite is compulsory : 
the parents make a vow to Siva, when involved in trouble and disas- 
ters, that their children shall perform ^Sanj/isas, for a certain niiinber 
of years, whicli the sons must fulfil. 

The form and manner of San^msm varies ; tiic original ceremonies 
consisted of, 

L Pkiih •S'rmydM, pla}'ing wdth fruits. 

2, Plmla Smujiys, do, liow'ers, 

S. Kiln ^(int/usa, worslupping Nilavati, a goddess. 

4. J'kula bariging, ami 

5. Ckirff{\ swinging. These have been niultiphed, and additions 
have been iiitrocliiced by the people according to tlieir fanev. 

The original rules have mostly fallen into disuse, and new ones 
have been substituted, as coiiveoience required. The time of Sauijdsa 
has been reduced from 30 days to 15 , 8, 4 , and *2, and in some cases 
only one day is taken. The ceremony which was called an act of piety, 
is converted into an occasion of dissipation, drinking, ganiblirig, and 
acts of immorality. 

The folio w'ing are the ceremonies at present in practice ; 

1. Plwla Bkbu/a and licmfa S{(?7j/ds(t, or falling upon the branches 
of prickly plants, spread on tlie groiiiid, collecting tliein, as ■well as fruits, 
and living sulcly upon fruits : the go in canupany, and 

climb upon date and cocoanut trees, and collect fruits ; wdien they 
come back to the place of Siva, w-ith the fruits so collected, they throw 
and distribute tlie same ; they also receive presents of fruits. Barren 
women resort to the place, on the occasion, and spread cloths, on 
which if by accident a fruit falls, they receive' it with joy as an omen 
of their becoming pregnant through the htvour of Siva; at the same 
season, the JltUn Sawjdsi with his deputy goes into a forest, a burial 
place, or on tlie bank of river, ^tc. and there performs the worship of 
Yam A iking of death), and presents, as offerings to the evil spirits, boiled 
rice and rtastecl iish. 

Patd Samjasu . — falling from a scaff-bid erected before Siva, upon 
a row of , Eati or knives. It is called HiUa Sund^jm and Ghdil 
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Smij/dsa, because tlie scaffold is erected in a market place, and on the 
bank of a river ; aftenvards when the iSan^dsts return to the temple 
of Siva, they lie on their backs, upon the bare gromid, in a row, close 
to each other, and the Gajanaya Brahman passes over them, treading 
upon their breasts. . 

Phiila Samjdsa, — Collecting and playing with fuel ; which they often 
procure by plundering gardens, and carrying off railings, loose doors, 
Avindow frames, 3cC. They then make a large bonfire in the evening, 
and jump and walk over the fiame, and play with the burnt charcoal, 
throwing the same upon one another ; this is also called Aguna San- 
gdsa, 

Nila Scmgdsa' — is the worship of Nilava'ti, a wife of Siva : the 
,S'adg/isis visit Kaligliat or temples of Sacti and Siva, where they pierce 
their sides, tongues, and the skins of their foreheads. This is called 
Bdua Flwrdf and on the occasion they collect presents and gifts from 
the spectators, wlio far from encouraging these self-tortures, pay 
them something to get rid of the sight of their bleeding limbs. 

JkMa Sangdsat—h climbing upon a scaffold, hanging with the 
head downward, and making a fire below. The fire is fed with the 
powder of Indian pitch. 

Ckarak . — Eating Chehatu or bran, and swinging on the Charak Gdch 
or post, erected for the purpose. Among these Sanydsls there are 
several other ceremonies of note, some of which must be noticed here : 
Khdtum, sliukiiig and turning the head, rolling about the shrine of 
Siva, beating the forehead, sitting up all night, and singing 
Tarja, or songs addressed to Siva ; sometimes, but not always, in his 
praise. Pkida M ddna, extracting or receiving the flowers laid. upon the 
Linga, w’-hich they think fall down at their solicitation ; and prayers to 
the god, who is pleased to throw them down as a sign of affirmation or 
negation to the question made to him by the Mfila Sanydsi, or the 
priest for himself or on behalf of his friends. If the fiower does not 
come downi after a certain time, it is then supposed that the god is not 
propitiated, and the Deijitle, (proprietor,) Mamlala, (agent,) the Mala, 
(head,) and other Sanydsls, and sometimes the priest himself, are tied up 
by the hands, and suspended to the verandah, all round the shrine of 
Siva, while the Sanydsls redouble their Khutuni before the idol, and 
the drummer beats his drum with all strength; the Saiiyusis and others 
remain suspended from off the ground, till the flowers fall. The 
flowers are at first laid upon one another, and then placed upon the 
top of the Linga, which is oiled, and; is. consequently slippery: water 
is thrown upon it bv drops, which assists to wash off the flowers, and 
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wlien it is obstinate, some person on' the part of the priest, contrives to 
knock it off with a stick iinpercei^^ed,:' ' 

.Desmptimi qf ike Imtrnmenis med in the Churak, rjf which Specimemare (kposited 
in ihe Mmemn and, numhered accord mglg. 

The Yetrasmm is an iastraoieot made -of rataii, Xo. 1 ; it means a seat of ratan 
it Is the fcitatf of the Smiiidsi, a number of ratau folded in the middle and tied up 
together, leaving a few inches open in the lower part, in an oval form, the upper 
part is kept loose. Its use is vanoiis--“it is a ■ sacred ensign of authority, which 
must bo respected on particular occasions by the Sanpdm, who rattle it* as tlieir 
musical instrument, In their procession 5 it is-.made a broom for cleanin« the place 
of Siva, where the use of . conimoni broom. is forbidden durinir the r/z/icai*/ ft 
serves as a weapon, with which- they fight, or beat down the bundle of thorns used 
in the Khiia Saupma upon 'which they fall ; tliey use it in playinii’ with the 
burnt charcoal in P/mia Samjiim j it: is used as ropes laid niKler'"lhe pot or 
bag No. 2, in the Pat Smti/ma. When any dispute or diilereiice arises butween 
the priest and Sanvtim, or when the latter in their procession meet with another 
party, they lay down the Veiramm across the road and the entrance to ihe hosise 
of Siva, and the party against whom it is laid down must instantly stop; it h a, 
sacred bar which they must not pas.s. over, without violating the law of Charak and 
committing a sin which would disqualify them from heeomiiig Sam/dm‘ aki^. 
They are finally allowed to pass only in compliance with certain conditions ;"'and 
certain questions relative to Siva, delivered in verses, called Tarja, miisV be 
likewise answered before the new comers are allowed to pass, and beat their drum 
or do any business. ® 

Sutasana, or a cord of tristed thread, No. 3 ; it i.s in two pieces, wliicli they 
pass beneath the skin of the sides, arms and thighs ; tlie ends are held bv tvpo 
SanydMs or assistants, whilst the man dances and passes to anil fro ^This 
purpose is also answered by iog-Hne, No. 4. ratan, No. 5.! split bamba.’xo. 6 

Samakhi, (No. ?,) two pieces of iron rod, about 2 feet long : one end is pointed’ 
which is passed into the sides, and the other is fork-shaped with pronirs, each of 
which is called nakha, or nails, or finger-nail ; the two piece.s have often’lO nails 
hence it is called or ten-fingered, but it is has often three proa!v.y 

the upper ends are flat, and laid upon one another, wliieh serve.? as a bed for 
fire, or a lamp, made of cotton dipped in ghee; which is lighted, and upon this 
the powder of Indian pitch is froin time to time thrown, so as to make a hkae 
while tlie dances as be goes. . ‘ 

Sail, or knife, No. 8.— Eight in number, fixed npon two pieces of boards in a 
leaning posture, placed npon a bag, No. 2, stuffed > with straw. This bag is held 
by four persons, aloft from the ground, and two A'anyA* join their eei/mam 
No. 1, and ay the same ae.oss; to render to the bi^j additional strength, and the 

Sfanymw fall upon It from the scaffold, No. 

Vis,saya No. 10 or nails to the number of 120 ; one end is flat, the other is 
pom ed and sharp, these are run into the skin of the forehe.ad, upon both arm, 
and breast._m an ornamental form, close to each other, usnallv like the front or 

suspended like garlands hanging upon the forehead, and small pieces of talc are 

stt$|)ieaded by way of decoration. 





Dec. 1833.] 8pecmie7is of Ornannentcd Worms of Pey'slan Writing, 6J3 

BanaSf Nos. 11, 12, 13, or arrows, iron rods of various sizes and thickness, used 
according to the strength and courage of the SanydsiSf whose tongues and sides 
are bored, and the rods are let in, which they often, move about. When it 
is perforated, the tongue and the rod rest upon the lower jaw, or are held between 
Ills teeth ; if it be heavy, another person holds the ends. 

Kupah-j No. 14, is an iron rod or nail ; the lower end is pointed, and is passed 
through the skin of the forehead, the man holding it close to his nose, or a ban- 
dage is tied round the head, to prevent it from falling ; a small lamp is attached to 

its top, which he burns on the day of Nila. 

Charuk kaniaf No. 15, or swinging hooks. ) The CharaJcij or one who swings, 
is often of the bearer caste, and ether people, not Sanydsis, volimteer for this 
act, through the. effect of liquor. 

The skin of the back being drawn out, a perforation is made with a lancet, No. 16, 
on each side of the back-boiie, and the hooks. No. 15, are let in; the twine attached 
to the hooks is tied to the rope, suspended to the Ckarak Gdcha, No. 17. If the skin 
of the Barnjdu is thin, or he is weak, a bandage of cloth is tied round his chest, to 
prevent the hooks from giving way, as when they break the Sanydsi falls, and is 
generally killed ; the standers by also are sometimes severely hurt. 

No. IS, 19, 20 and 21, BelkarSy or lancets of various sizes and thickness: with 
these the skin is bored. These are not kept by the Sanydsis^hut procured from cer- 
tain kumdrs (blacksmiths), who attend the place where the Sanydsis meet, and 
receive a certain fee, which varies from 2 annas to 2 rupees for each subject. The 
lancets are of various sizes, and a number is always brought by the operator, 

Nagapma, No. 22, two long pieces of iron, with a snake head, hooded top ; two of 
these are run into the neck and back of the head, and brought down to the waist • 
each has two barings at least, one on the head skin and one on the back. The Smi- 
ydni who can submit to this torture is considered a great hero, and when two simi- 
lar ones are put in, he cannot turn or bend his body without breaking the skin 
through which they are bored. 

There is also a head piece, No. 23, made of iron put upon the head ; it has 3 to 
5 pieces hxed to it like the hoods of serpents. 

Cfiarah Gdck, No. 17, or a post, commonly of saul wood, for swinging : it is 
from 29 to 30 feet long, fixed into the ground, the upper part has a notch, or 
socket, calkal Mocka, B ; in which a movable pivot is let in, cnlhd KkaMyL On 
this, a cross piece made of banibus 5 to 10 in number is tied up together, and placed 
ncro:is the Kkaknyi ,* to botli ends of the cross thick ropes are suspended, one of which 
is tied to the hook, No. 15, and on which the Charaki swings. 


IL — Specimem of so7ne Or7iamental Fofins of Persian Wanting, By 
Mtilid Rdjd Kali Kishen BeJiaditr, of Calcutta, 

Tiie accompanying figures, representing some beautiful poetical 
inventions of tlie latest autliors, are extracted and translated from a 
Persian book called Muj 7 nm-m-samydf (or Collection of Arts,) com ^ 
piled by Nizam-ud-DPn Ahmeu, son ^ of Muhamme:p Sanie, in the 
year 1060 , Hejri. 
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1. (Plate xxi.) I Ulmaaquh, or anagram that retains 

the same meaning* even when it is read in various directions. 

Ill this, the central ^ (pi) is the -.first letter of every hemistich. The 
reading will run equally well by heginmiig first from ^ towards B, thence 
continuing towards xl, and from k returning to ^ ; then back again 
from ^ to A ; from A to C ; and back- .again to ^ ; further, from ^ to 
C; then from C to B ; and finally from D back again to — Trans- 
.lation." 

I fim tleatl on your separation and have no sou! in niy body, 

For GoiFs iaice hear my sorrowful lariieatatlon. 

I h;u'e no marrow in my bones, O love, he kind to me, 
iiappy if I instantly die when separated from.youf’ ' 

Fig, 2. Uinmsiiojur the arbo.resceut form. 

In this the Arabic letter m is round, differing from the shape of 
the Persian. placed in the centre of the circle of wiiicli the branches 
form radii, is the beginning of each w'or-d ; and the stars I, 2, S, 4, mark 
the end of us many heiiiistichs ; the reading of the first begins semicir- 
B to C.---Transla.tioa. , ■ - ^ ' 

, I am fond of the curled locks of beauties, 

Audi auicaptivalecl by tlie.ir nio.on-like faces. 

. : ,I clri'iik,, wine and aai constantly a drunkard in the tavern, 

, And I givirtluinks tothe-^l^od of the heaveoiy kiiif domd* 

■ Figsi^ S and, -4. or the- repre.seatatioii of knots. - 

Prom the-central ^ coaimencing. tdong either, side at the letter E.qr ’ 

.P, ■ ai'icl.teriniaating 'where we set .out, we-s.hall'aiui've .at '.tlie coaclusi^m^^^ ■ 
of two hemis-ticlis. 

The reading of either hemistich 'shoiikl. .be directed alternately 
from the "right and the .left hand, in. order not to lose -their ' resp.ecti¥e .-' 
sense and metre. — Translation. 

“ Be nat Inlijxicuted, and do not go to the iutoxkatec|. oiies,, ., .f,/. 

O thou pos.ses.'t'd of nioon-like face ; 

Do not diiip'lay vanity like the briliiant moon. 

Tlion huist churuuHl hermits, kings, and angels, 

Bewitched the beauties by thy moon-like face.’* 

Figs, 5, 6, and 7. The beauty of the construction of these three figures 
is, that the reading may follow any order of the compartments without 
altering the sense. — Translation. 

The world with its riches is iiuder your subjection, 

O Love, it is tyrarmy that thou hast not alfiicUid my heart ; • 

Alas, therti is no faith in the world; alas, there Is no fuilli iu the world/* 

Fig, 8, 1 Ubmrabm, or a quadrilateral figure containing four 

bemistichs* and these are ■ read in both liorizoiital and perpendicular 
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directions, beginning either from any of the four upper compartments 
downwards, or from any of the four perpendicular compartments of 
B, D, sideways, fro n right to left ; and the same verse will be found* 
“ I am ill constant ailliction owing to tlie absence of tliat ravislier of iny heart ; 
Tiiat ravislmr of my iieart whose love beeps me- awake with afliction. 

I am constantly in pain w’ithoiit a companion and without a friend; 

I am sick, J am awake, and without a friend and without a sympathizer.” 

F'.g. -4 '•rrtA, or saw-like form. The i^UjI Abeati 

disticlis are read in the usual manner as follows : 


in . — Description of an Indian Balance, called Tula. By the same. 
[l‘resonti.‘(l at the Meeting of the 31st July.] 

This instrument is made oat of common wood, but generally Siludri 
(llerritiera minor) is used. 

It is emploved by the Musiilmdn Kughazy, or paper makers, for the 
purpose of weighing old and useless papers ; it is also used for weigh- 
in'^ cotton, as well as thread, by native weavers of both sexes. 

The marks of division around the beam are the indications of different 
weights, as p'articularized in the accompanying drawing. 

The larger string, named wasni rassi (Or the string for suspending 
wei'>'hts). Is introduced through a perforation at the end of the beam ; 
and°the little one, termed neti, is for holding by the fingers to ascertain 
the wei-^ht' bv apph-ing it on one or other of the marks above alluded to. 

The Lcompanying plate (Plate xxii. fig 8) is one quarter the ordinary 
*ize of the instrument, but some are a little larger, and others sm^er. 

It is in principle similar to the Roman steel-yard, the fulcrum shifting 

instead of the weight. . , 't ^ 


TV __ ihstract of a Meteorological Journal, kept at Kotgarh, (Lat. 31“ 
is'V'' N Lonql 17° 27' 4y" SJ SubatlA and the intermediate 
places in the Himdlaya mountains, for 1819-20. By Captain Patrick 

Gerard, 9th Meat, B, N, I, 

The voluminous nature of these journals, which were presented 
bv Captain GEmvan to the Asiatic Society some years ago, has hitherto 
prevented their seeing the light. The very circumstance wkoh consti- 
tates their value as a record.-the minute detail for every hour of the 
dav continued with little interruption by an indefatigable obseiver, fo 
a period of two years, -having ia the end thwarted his views and his 
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reward, while they hare deprived the scientific of a most valuable and 
will digested register of meteorological data. It would be iiapossible 
to devote space for their entire publication in the pages of this jour- 
nal, but such an a]>3tract as we have gleaned from many similar tables 
on former occasions, and which 'will suffice for most purposes of a gene- 
ral nature, especially for that we have hitherto kept in view, — the fixing 
of the constants of diurnal and monthly range of heat and pressure for 
as many points as possible on the continent of India, — ‘We now with 
permission present to our readers prefixing* Captain Gehaed’s account 
of his instruments and of his method, of observing. 

“With regard to the tables wluch I mw transmit, I beg to state tlial, g-enerally 
speaking, the means of the observatfo'BS, whether of the barometer or thenncHoe- 
ters, attached or inside, and detached or outside, in the air and shade, taken tbu’lng 
a inarch or halt or temporary intermedsate^place of encampment, are d<rJueecl frnm 
the highest during* the day, and lowest the' following moriilng, wfdcii will furnish a 
correct mean of the place for the day. The attached or inside thennometer at 
Kotgarh was rather open to a v;esterly"aspect, the observations Ijeiiiy taken in a 
room of the iionsetothe westward, therelw shewing a sonicwliat higlier teiiiperatirre 
than if taken in a room towards tlie north. This was merely done for the sake of 
cemvenience. The detached or outside thermometer if as suspended on a poie„: 
fixed in the ground for this special purpose, ap.arf. from the house, from flay-break 
or early in the morning*, to the nonb-w*est side for nearly half, and to the - N. 
N. E. Side for the remainder of the day, in the air and . shade, to obviale as.' 
much as possible the sutkleu elfecls arising from reilection from the earth am! the 
sun’s rays in clear, settled, and hot iveather; wdiich would thereby indicate a high,, 
er, and conseqiientiy somewhat a more incorrect temperature of tlie air, than it 
otlierwise ought to do, had it been bung at a considerable distance from any build- 
ing better situated and free from the influence of all or any degree of relhiction, so 
liable at all times to raise it above the true standard. 

The barometer used during the two years, to insure accuracy as far as practica- 
ble in the instrument, wms ime.xception:ibie in every respect, being filled with 
pure mercury, carefully revived from cinnabar, ^ by disliliation in a retort, with the 
filings of iron, and gradually boiled over a slow charcoal fire from tfie sealed ead 
upwards, which process Is always tedious and difficult of accoinidiNlimfint. 

As not less than ten or twelve observations were taken and recordtnl daily with 
nicety, the correctness of the foilowitig tables may be relied on, 

I possessed no instruments for ascertaining the density and humidity of the at- 
mosphere, evaporation, or the quantity of rain which has fallen during the years 
under review, The winds stat-ed as stormy, strong, brisk, steady, modenite, gentle, 
little, and light, have been estimated by their supposed strength unalfled by a guage, 
to indicate their actual force. The same may be noticed in regard to the quality 
and appearance of the clouds. 

The sudden creation and increase of clouds, spontaneously rising from dells 
and valleys, subsequent to rain and snow^,' more especially due lug the period iifal 

^ Baring the rainy mont!i5, the ekiids, after rising, forming, and collecting, as<a.*nii to 
a'ceriak altitude, ami generally remain stationary, and freqiienlly day after day abmit 
the same time come down agtdu ia raia, 
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rainy and winter s( ason;-., on the hither or Indian side of the Himalaya range (the 
opposite or ultra side of the Himalaya being little subjected, and that onh or a 
short {listance into the interior, from the loftiness of this grand and extensive )ai 
rier of mountains separating India from other pai*ts of Asia, to such a deluge), aie 
more astonisldng to the beholder than 1 have words to describe, and their total dis- 
appearance in a short space of time (sometimes indeed almost in a moment) u equa 
Iv surprisinir. I have often remarked these without any apparent cause during calm 
settled weather, moving in all directions in heavy loose masses; at other times With 
incredible velocitv, resembling spray, down a ridge or valley, till they reach a cer- 
tain point, when they evaporate, and in an instant disappear. Sometimes they may 
be seen in all shapes and curious forms, and frequently they accumulateumc is- 
Bcnse in a manner quite astonishing to the spectator. They will rest for days, and 
even weeks, upon the too, and the slopes of the high surrounding ranges and moiin- 
tMins d-Hning a clear outline around^ thereby condensing and conftnmgtbe atinos- 
iliere within certain limits at an altitude of 8000 feet aad upwards, (rarely at a less 

ivatiou for auvtime,! above two or three, days, and maUins it close and sm.e- 

times uupleasaut’to the feelings, although the thermometer may 
peratnre at the time ; and often in clear, cloudless temperature and ii dd er 
small patches may be seen stationary in some places and sadden ^ ‘ 

and up the declivity or slope towards the tops of the inonatains, and dispersing 

'* The principal places at which any number of observations were taken are Ram 
pfc, Kotgarlfand Suhathii. At intermediate places, during a march or tempo- 

the observations taken were recorded. 

‘ " ne tiitrof Tiilition and the temperature of springs, rivers, and stremns hare 
-ffra \ 'tt most places in the subsequent sheets, during a joarne>. The 
""r ’^^fTe fo LfrTl n 1^^ wiL barometer, is too evident almost 

utihty of hefo mer.w ^ of different sta- 

“ wlirthe second, which were only ascertained at a few places, will nearly 

tions; n Ink the seconu, . ■ and the latter will 

distance ot the source ot the 1 fomnpmtnre If rivers and streams 

have been dipped, and an observationtaken of its y Considered to be 

indicate a high temperature, the source of ^ J , o,ed to be 

T,""” 

* wards, as I can uffinn from my own long “* 

-j- The sun’s rays after rising have m foLier occasion t indebted to my 

? For these on the present as we as on « . . Malwa ; and for a few of 

Ifrother, Captain A.Geraed, late Surveypr m Kj^^o^ieter and thermometer dur- 

thc latter, and partly some of the observa ions^_ * j G. vSurgeon to 

ing mv occasional short visite to Subathu, to my brother Mr. J . i.. 
the 1st Nassiri Imitolion, statimied in these mountains* 


Summarf/ of Captain P» Gerardos Meteorological RcgiMersfor 1819-20. 
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kept at Kotgarh, BuhaihC, S^c. 61 9' 

With exception of the month of April* so inviting to a resident in the 
hills for expeditions into the higher and more remote parts of the vast 
Himalayan range, we find in the foregoing abstract, besides three months 
at Sabathii, a nearly complete annual series of barometrical observations 
for Kotgaiii, a station more than 6000 feet elevated above the sea^, and 
far enough within the first range of hills to obviate the effects of the cur- 
rents of air from the plains, as observed in theDehra Dun by Dr. RoYLst* 
It must not be expected that the regularity observed on the level continent 
of India will be found in the march of the barometer in a mountainous coun- 
try, where ductuations of temperature, moisture, and wind are much more 
frequent and sudden than in the plains ; still the same general curve ob- 
tains through the year, and the diurnal rise and fall is regular and of the 
same nature as in the plains, not a negative oscillation as is observed at 
great elevations on the Alps. The average diurnal oscillation or fall from 
10 A. M. to 4 p. is 0.063 inch ; to which adding one-fourth (or, as 30 
in. to 23 in.) to render it comparable with the oscillation under a pres- 
sure of 30 inches, we have .079, which is only two-thirds of the daily 
oscillation at Seharanpurf, as deduced from Dr. Royle’s registers ; we 
may therefore conclude that at a greater elevation, we should observe- 
a still further decrease until, passing zero, the diurnal oscillation would 
become negative ; that is, the barometer would rise from 10 a. m. to 
4 F. M. as observed at the convent of St. Bernard’s. The solution of this 
curious question and the determination of the zero or no oscillation alti- 
tude, mav probably be obtainable from the journals of Captain Gerard 
or his brother, Dr. J. G. Gerard, who is known to have reached an alti- 
tude of 17000 feet, barometer in hand ; and we may confidently trust to 
their joint exertions in elucidation of it ; for one fact of this nature esta- 
bislied on certain data will better repay their labours in the course of 
meteorology than even a lengthened series of ordinary observations. 

The thermometrical range out of doors is incomplete, the minimum 
only being registered : there cannot however be a wide difference be- 
tween the monthly mean, in-doors, and in the open air. The monthiy ra- 
riations deduced from the latter column, (the monthly mean's) or from 
the column of exterior minima, give nearly the same annual curvature. 
The following table (column g) takes it from the interior mean. April 
and October are the two average months for temperature as well as for 
pressure, but the months of January and February present an anomaly 
in the barometer being lower than usual for those months in both the 
years under review. 

=» 6915 feet, by Capt. Herbert, As. Res. xiv, 336 ; 6600 by subsequent correc- 
tion, voi XV. 413. 

t See his note on llie hour of maximum temperature in the hills, Jour, 
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.laiHia rr, 
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April, » , 
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— .092i 
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4.046 
4 .100 
4.118 
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min 
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(b052l 
.052 1 

■.mm 
.06/ ! 
J)?4j 
.068; 
.oin 
.062! 
.058; 
JJT2 
.063; 
.(,164 ■ 


33.4 

35.3 
43.5- 
^17. 

52.4 

60.5 
60.8 

60.6 
.j 1.2 

48.‘:( 

37.2 

30.3 


• 10.0 

-1.5.0 

.52 2 

58, 

61.7 

72.1 

71.4 
7L-I 
60,3 
6 2. ,5 

40.5 

46.6 


I 39.5 
! 43 5 
51.4 
I 5,7. 

^ 1134 
' 60.8 
I 60.3 
! 603) 
I 6(77 
I 59.7 
} 48.3 
45.CJ 


—2i].4 ; 7.5 

— 13.4 i 0.7 

— 5,5 i 8.7 
4 0.1 ! Il.il 
4 6,5 I 12,3 
41‘AO I lljj 


i* 12.4 
4 12.7 
4 0.8 
4 28 
— 8.6 
-U.9 


lO.fi 
10,8 
15.1 
13.4 
12 3 
13.3 


T„ ,, , ' i 1 «6-!) ;n.«-7«;jiTrr 

ill tlie col OHIO I c4 Af .]■ 11 . >•'>,!, 103 „ 

? I or oiean. diaroal oaroaietr c 4.1 ' , 

servationsat-Subatln'i K..„i • i • , the ob- 

the diifertM'ice of altiriAio . -ii • • i 1’^ averag-e ; 

Appmdrf ,0 Cptain P. Oward', t.hte ... calal..... ,,, , ,. 

tude, loosritiide, aiid • 1 , .. „ of tlie lati- 

pomtt.i.i.edia,lj7„“T,h " 

ed hv ,h. bknk. i„ ■“■ "■ "i"' “ «»rt- 

b.r,'l619.,„„,d i„,a ^ “f S'Pt«- 

coBipaiiv With the late Cantai T 14 ii 
to survev the course andin, 1 r'.i • . Heiu^ 

-c aiia le%*eJ of the nver Saflfii\ of wliiV-h ■.»r. * 

account is published in a 1 r 1 . ^^teresting 

rn 1 ' 1 ^ fifteenth volume of the A.siatie 

Ihelicoffhts were partlv 4.* ^ ^tcseditaeb. 

boihm^-point method an,i - , \ ^n^yonfy by the 

i? 7 / , » ' ^maa correction or two decrees and 

forced to be app ied tr. • . , , anu upwaid.s was 

Ii ca to the instrument used bv Captain 
accoiint of an error .3 . ,* * iiiaiBKiiT, oti 

1 -r * ... -*1 experimentally from a camparison of it-c 

boding pomt with the Mhrhi- ..r ^ 1 / oi its 

aEd 4 I boiled hv r- ^ I barometer failed «'.th pure mereurv. 
aaa ^%elt boiled, by Captain Gerahd ; Daeton’.s Table of Tensions 
w'-ereused m calculating th a 4i . lensions 

The latter officer • therniometnc indications, 

iiie latter office, m las remarks upon the tables before us exolaius 

»«.« bpbifb," .:o.p2’", 3"”;,,“?““ 

tidn of the sea level bein^ f ^ i. • -, * ^ suppose 

dnetion of 200 feet may ^ 212\ A de- 

bnt it will hardly affect the °*^C''***** ^ necessary on this account, 

I nect the relatwe measurements, especially as the 
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trip.^ were made in Apri], September, and October, the months, as be- 
fore stated, of mean barometrical altitude. 

1'he follcjwing- table contains a selection of some of the principal re- 
sults of this pait of the journal, and if compared with that printed in the 
Rf^searelii’s, it will be s«e;cu to afford the highest confirmation to Captain 
HnRDHRx’.s statcmeDt ; tbe altitudes and longitudes are from the latter. 

In 1820, onr author went alone by another route, and made some ad- 
ditiotis to his list of altitudes. The whole ought to be published, biitthey 
would require the elucidation of a route-map and notes of the journey. 

On both occasions also, the temperatiire of rivers and springs was 
rarefullv noted, and a sure iiulicatioiiwas thence deduced of the distance, 
direction, and source of the stream ; a few of these are inserted below : 

E.^tract from Captmi Gerard's Table of Altitudes. 


18 1 in PLAtm 

ilHinpur, capital, 

Mrtiiairar, village, 

Kotgarh, cantonment, 
Koniharsen, capital, 

Sjihathu, encampment, 

M an 1 i g , c nca? i i p m e at, 

.Semla, do. 

Wartii hjrt, 

Fahar, river near Raingarh, 
Hontaii, village, 

I'liicaiiipment in Klasbel range, 
daioi Peak, 

Crost of Rupen Pass'*^, 

IMuraniT, 

Sliipkt] in Chinese Tartar}'*, 

Oupshanj:, bmuidary between 
village, 

8ht4lkliar, village and fort, 
Kdnain village, 

Wsmglo jhula, bridge over tbe 
Dalnagar, village, 

1820. 

Mamlar Glrdli Pass, boimdary, 
Sitard Pass, 

Piirag, 

Nagkaiida Pass, 

Duhalda range, 

TopofNankhar range, 

Buckkal, on ascent to 

Crest of left peak towards Shatul 

Cliaiidldbar range, 

Eujean, village, daogleg, 

Kepii, bridge over Satlej, 


Lati- I Longi- ] Boil- , Elevation 
tude, 1 tude. ing Jabovethe 
North. 1 East. Point.', Sea 


Bussabir, p 

Do. 1: 

British, 
Koinharsen, 
British, 

Patiala, 
Keontiiul, 
j Several, 

I British, 

^ ^ i 

I Bussahir, 

h)o. 

iDo. 
iDo. 
i Tibet, 

Biisahir&Tibet 

Btissahir, 

Do. ^ 
Kunawar, 
Satlej, 
Bussahir, 

Do. 

Do. 

Kotguru, ' 

Kiiranglu, 
Bussahir, 
'.Shatul, 
or Rol Pass, 

Do. 

Bussahir. 

British, 



» 38q 206,8 3398 ft. 

331206,6 I 3087 

30 200,7 j 6634 

27 I 5500 

59 I 4505 

4400 

11 1 7200 

31 110656 
46 202,7 i 5700 
48 198,5 ' 8900 

194,1 12900 

196,1 9100 

10 185,7 15460 
27,197,4 8503 

45 193,8) 

194,0| 

41 [10989 

38 191,7 12005 

35 194 10403 

27 197,2 9000 

1 203,3 5200 

36 3200 


* This pass is called the Guna. Pass by Capt. (is. 

mistaUe-the Guuas is another passage across the Himalaya, lying to the 

ward ol the Rupen River.*— F. G. , , 
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Temperature qf Rivers^ Sp7ings^ and Torrents ofmrmi. 



■ 1819. 



spline between Fhac'ao and Tbeog, ■ 

■ 'Stb May. 

7 A. 

45,2 

Stream on Kiasbel liana:®, 

24t!i Sept. 

ri A . ?.i . 

45.5 

Riipen River, Ijeiow Pass, 

Safiej River, belnw Saink^, .. 

2£)tli 

luth Oct. 

9 A. .M. 

5 V. M. 

40.5 

51,3 

Do. atXauieb^‘‘0^kla, 

■22nd 

9 A. Vf. 

44,0 

Beni Nutldi ov Torrent, 

4t’n dan. 

9 A. M. 

33,1 

Gras?i3 ansi Badi Torresits:, i 

5 th 

8 'A. M. 

29.5 

ChevJiOTili River, ^ ■ I 

9:h . 

'S^.A. M. 

33,6 

Fabsir River, near Mandll, j 

23rd Mar. : 

' ■ 5 P.'M. i 

j a 2, 7 

Andrl near Ciiirirafva, ^ 

24 th : 

[ 7;. A, :r. 

i -13.(1 

Gopand C’aiitrrorrents, 

. 30 Ik ’ 

j 9 A. M. 

1 43.0 

Sepoii River, 

3Ctii 

Id A. M. 


Fahar Rivi-r, near Rairigarh,' 

I 7Ci Apr. 

1 r.yA. M. 

1 51,8 

Sbillar Tarrent, 

■2Cfik 

j 6 A. .w. 

5 47,0 

Ttiiis River at samiiiLv with P;d.>ar, 

. 25ik 

j ■ 7. A. M. 

57.0 

feliuhve Rivs*!\ 

2 m! l^Iay. 

j 6 i*. >.i. 

i m.sj 

Coidlnx of Shalwe and Kholte Hirers, 

5tb 

1 7 A. 'M. 

i 56,0 


J. i\ 


Y, — Notes OH the Specimens of the Kmikar Format ion, timi m Fossi! Bones 
colkcied on the Jmina, ihj Captain £. Smith, Bemjfd Enrjmeen, 
[Read 26th December.] 

Captain E. Smith lias been engaged for some years in removing tlie 
obstructions to navigation in the river Janina, between Allahabad and 
Agra. These obstructions, as is well known, consist of sandstone rocks 
and banks, protruding from, the bed of the river at several points, 

leaving, at low ivater, dangerous bars but partially concealed, and caus- 
ing rapids and whirlpools, which have proved in years past highlv 
destructive to boats. In the course of this iroportarit duty, of which 
we hope hereafter to be able to give a fill! account, the peculiarities 
the kmikar formation, whlcij has been the subject of so much specula- 
tion to Indian geologists, have been strongly impressed on Ids obser- 
vation, and he has i’'ery kudabk preserved sketches and remarks of their 
most remarkable appearances in his note-book, which he has nenv sub- 
mitted with the series of specimens to the Society. Tiiey are not 
numerous"* — he w’rites, having been taken only wdiere diilereiices ia 
the kmkar and rock W’ere evident, but they form a regular series from 
Agra to Allahabad, shewing the nature of the rocks occurring throughout 
that distance* Having little knowledge of the subject myself, I liave 
not attempted descriptions of the specimens, which will be more cor^ 
rectly recognized b? others, but have substituted what may be of use, 
viz. sketches and notes of the exact situations whence the specimens 
have been obtained. These even amount to little more than indica- 





and on dossil Bones collected m the Jamna. 
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tiorn of place; for almost tlie''rmarks''t^^^ offered themselves 
hai^e been reserved iintii I koo:W: whether they will be of ser- 
viced' ■ ' . ■ 

All geolo-ists will agree that the graphic mode of illustration 
adopted by Captuiu Smith is the very best for communicating at once 
an ucnuaiutance with the nature of the country he has explored, and 
tliougii coarlned to tlie banks aad bedof ariver, it must be remembered, 
that the section thus opened to him by the operations of nature, to a 
depth in some places of 100 feet or more, is a section of the great allu- 
vium of the .Doa.b and of the Agra plaius, and not, as it would be in the 
low’er course or the Ganges, a mere exhibition of the continuallv 

sliiiting eiiaunel and sands of the comparatively recent delta. 

Tills remark extends particularly to the fossil bones discovered at 
Karijnldr/in and otlmr places, which will be seen, as we proceed, to 
belong to the genuine class of fossils, underlying the kankar stratum of 
the clayey alhiviurn, and are not merely casual deposits in the present 
river, as Ca|)tain [Ierbert, was led to suspect when their existence was 
first pointed out, in a situation of the same nature, near Calpi, by Doctor.' 
Du'Xcan, in 1828*, ■ 

Dr. BurnE also brought away a fragment of bone in, 1831, and 
expressed his opinion that fossils would be found in the, banks of the 
Jamna, (Journal, voL.i, 457.) ■ ■ 

Regardingthe present collection of fossil bones, Captain E. Smith’s 
private letter furnishes the following particulars : “ With the specimens 
of rock there is a box of fossils ; I have done little more than indicate the 
localities, with a few remarks on the state of the bones, originating in 

Sre Gi.taxixgs Scientce, i. 23 , — Account of fossil elephant hones foundiu the 
river near As bo further notice was taken, at the time, of Dr, Duncan’s dis- 

eoverv, I lake this opportunity of publishing: the extract from Mr. J.Leslie’’s letter 
which hruindit the su!)ject to the notice of the Physical Class of the Asiatic Society. 

‘‘ I hud picfL'.ure of sendiag you on the 6th, two portions of the fossil bones 
of an I'lyrdiunt, ftu* which I am indebted to my friend Dr. Duncan at Calpi; the 
foliowisi'Z I ' an extract from his letter which accompanied them : ‘ The spot on 

which th«"He remains w'ere found is nearly three miles up the river on the opposite 
5 u!e to I'alpi ; at the time of visiting them there was not along bone whole; proba- 
bly a tooth might have been procured, but certainly not now, the remains beiu" 
zaLttvruil by tht- natives who accompanied us, in all directions. I however send you 
wh.at 1 pre.served, part of a long bone (the femur) and a portion of a tusk, the la- 
lueiiutvd structure of which is very distinct. The remains layabout 40 yards from 
the edije of the water, then very low, but which during the rains must evidently over- 
flow the fepol to an ci|Uiil f>r greater extent They appeared but superficially im- 
bedded in the slightly cohei'ont earthy stratum, which has been deposited by the 
waters cm a bottom of Xml-ar, of which the bed and banks of the river were here 
composed.’ 
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iiiy acqiraiotaTice with' the situations in which the j are found. .The, 
portion of the subjoined note ia which the fossils are assigoed to differ- 
ent .parts of the skeletons of various- animals, has been derived from- 
better authority than I can pr-etead to in 'Such questions.. From what 
has been obtained in the last year or two, it seems that fossils in great 
abundance are lodg'ed in, the 'bed of the river. They have in previous 
years -of the works been procured in smaller quantities, from rocks or 
shoals differing ■ in nature from t'.hose of the last season, having been 
removed in the first periods. One cause of so many having been of late 
discovered lias been the presence of intelligent European overseers, 
whose cariosity has been excited by remains which were matter of in-' 
difference to the natives. It i-s to b-e regretted, however, that the atten- 
tion of the men waS' not directed earlier to the prc2servatioii of tliese 
fossils. 

, *"'1 became acquainted with their -discovery in such ■c|iiatititie.s, and of 
siieli dimensions, a.fter an absence from the spot, during which 
the excavation had been completed, and c-ould tlrcn collect m-erely a 
few of th-e ■fra.g.raeots, which an. interest in the subject cm tlie part of 
so'a.ie of the sergeants had induced them to select, however has 

been lost, and as see.n m the list, a small piece only wuis kept of the 
shoulder blade of an elephant, (No, 3,) described as very perfect., but 
■which, unfortunately, witli the rest of the mass removed from the shoal, 
was thrown into the w^ater of a deep channel. I have lately got some 
more fossils, and in .the course of the cold-:-sea 80 !i, I shall have as oppor-' 
tunity of visiting some, of the existence of whicli in the banks of the 
river I have just had information, and which (if the account I have 
received be correct) would seem to prove that the process of petrifaction 
is still active.'* 

Captain Smith has divided his notices under three heads, whicli we 
here insert hi the same order, adding the characters of the rocks, and in 
some places their analysis, from the specimens presented to the Society. 

L — Notes with E^rpianato}*^ Sketches on u Descripihfi of Krmkur found 
m Slabs in part of the hank of the Jammi. {Plate XX III.) 

A description of flag, composed of sand coarsely but strongly ce- 
mented, in thin slabs, horizontally disposed, is found in considerable 
quantities at a short distance from Karfmkhaii, near Oreyah, on the 
Jamna. The situations from which it is usually dug are siiowii dis- 
tinctly in the accompanying sketches, with the references and notes ; 
but the flag is not confined to the banks of the river, (Sketches 1st and 
5th,) being raisecl as well from sand-banks far out towards the centre 
of the bed of the stratum. 
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It is excavated principally, by tbe boat and' ghat men, or the villa* 
gers of the Mall ah class, on the immediate spot; and the search for it, 
and the mode of raising it, is simple. 

In the hot months, when the river is low, these men observe what 
parts of the bank have been left by the river (Sketch 1st) so hare of 
sand, nr (h’-prisits of mud, as to allow of a probability of the flags being 
reached with' )at mucn labour in the removal of the supenncumbent 
body. Tlicy are, from the excavations in former years, acquainted with 
the spots in which they may expect to find the flags, and the upper 
mass being cleared away, if- the flags' are reached, the excavation is 
crdvied on a,s long as the easy slope of the bank allows of its being pro- 
fitable. It is generally from, about the bottom' of the bank, at the, le- 
vel of the lowest fall of the ,river in the, dry months, that the flags are 
taken, and they are traced at all heights: from this level up to 20 or 25 
feet above it, but rarely or never higher. Below this, lowest level, they 
are found in depths as great as the. water has allowed of ' ,the excava- 
tion being pro-jcated in, but that is not more than 4 or 5 feet. To- 
wards the centre of the river they are ra.ised from similar, depths be- 
low the surface (Sketch 4tli) from a space on which sand settles annu- 
,ally over a greater or less extent. Whenever any part is perceived 
free of sand, and the- flags felt at the bottom of the water clear of that 
ohttruction, tliev are detached by common iron implements, and raised. 
As is the casj near the shore, the depths from which they are 
lifted do nut exceed 4 or 5 feet. In raising the flags, it is usual to cut 
tiieni across, (Sketch 2Bd, > to' reduce them to manageable dimensions, 
and as they are someliiiies connected with each other at the edges, they 
are tiicre too cut asunder. They are generally taken out in lengths of 
from 2 to 4 feet, the breadth varying from i to 2 feet. 

Long round pieces are sometimes found between the flat slabs, 
(Sketch M,) that is of course when the latter are not so close as to be 
connected. Tiiese round pieces are always smooth, never knotted, at 
least as tliose common on the surface of the kankar banks and shoals 
iL-uallv are. The round are always met within the horizontal line be- 
tween tliCf fiat pieces, never above or below them, not even when there are 
doufile or treble strata of slabs. The directions of the lateral divi- 
sions of the slabs, as also of the grooves w^hich channel the surfaces of 
both the lidt and round pieces, is stated to correspond nearly with that 
of the present course of tlie river. These flags are said to harden on 
exposure to the air. It is unusual to find, in other parts of the bank, 
fine sand, similar to that of the sand strata immediately adjoining the 
. 3 M 
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Sags, and to that of Sags ■ themselves'^. It seems to be of a kind pe« 
ciiliar to this bank of the river, about the lowest level. Cursory ob- 
servation. at least does not discover it elsewhere. It is darker and greyer, 
but otherwise not unlike the fine sand of. the superficial beds. Flag?, it 
is .asserted by the people, are never foimd, on. the sites of former excava- 
tions, that is, they believe them to. be. old deposits, and have no expec- 
tation of discovering fresh formations in the spots froni whicli they have 
once before raised the layers. Projecting eaves from the roofs and win- 
dows of the native pakka houses are ia this neighbourhoodvery geuerul- 
ly constructed with these Sags. It seems to be the use tii wliicli exclu- 
sively they are applied, and. they are conveyed for it to CaijJ and ofiier 
towns ill the vicinity, where they are sold -at a few rupees a hiiiifh’cd. 

Similar flags to these may.v^eiy possibly exist on othcfr parts of the 
bank of the river, but they have never been observed or heunl of 
cept at this place, and here but in one bank of about half mile ijt ieiigtli, 
and in the bed of the river opposite to it. Although, us shewn in Sketch 
5, this is now the main Im.nk' of the river, it has not always bee!i so. 
At some very remote period, the Jamn.a must hare ran along tiie foot 
of the higher plain on which stands, and which line, with the 

relative distances and elevations, is seen, on 'the small sketch. 

Meferences^ to ike Skeiehe^, 

Shetsk la a. $.ancl in. strata, alternating in thicknesses of tlie flags, 
yh... .Lowest level of the river. ■. 

'k. ' Cess-pool. for baling oat 'the water. ' 

€. First .stratum of hags, 

a. Intervening layer of sand, fine, of the same color and description apparently as- 
that ill the composition of the flags, varying in thickness froiii 6 in. to 1 feet. 

■e. Second stratum of flags. 

. f. .Second iritervenmg layer of sand. ■ 
g. Thin! stratum of .flags. 

From 1 to 5, strata of Hags and intervening sand are found. 

Sketch 2. The slabs in their uaturui position, in the sand or the river, - Cuts 

Blade by die people to detach . 

Sketch 3. Flan and section shewing the roimd pieces of kaiikar (u) found lying 
between the fiat slabs (bb). 

Sketch 4, The mctliod of obuising the kaiikar from ilic saiid-heils tou'unj.s the 
centre of the river. 

A. One of the men separating the pieces by a sharpened croiv-bar. 

B. Another lifting up the detached pieces from the bottom, 

* The coroposition of the flag kankar analysed by me i,yas as folkwM ; 


Carbonate oflliae, 42.2 

Fine sand,..*,,. 
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Sl^dch 5, Plan of the locality. 

a. Pre>erit bank of the river, 40 to 60 feet above the lowest level of the dry 

season. ■ , : 

b. foroier bank, TOO to 140 feet above ditto. 

c. tkink, in, or near whicii the slabs are found. 

2.- — -holes oa Specimens of Kankar and Rock taken from the Bed of the 

Jamua, between Agra and Allahabad, fPlate XXIVJ 

Fig. 0 — represents a section of the river bank at Sinjaity, above 
Etawcif with the kankar jutting nnder water. 

Xo, L Loose kankar gravel, cemented with clay and lime. 

2. Ditto, with kankar cement : micaceous sand. 

3. Botryoidai kankar. 

4. Resembles 2, but more solid. 

Fig. 7 . — Kaldijsar, at the junction of the Binder 20th April. 

Xo. 3. Hard sun ciy kankar. 

6. Stable title kankar, rich in lime. 

Flrj. S— is a plan of the surface of stratum A in the last sketch, 
wliiicii much resembles the filling up of the natural cracks, formed on 
the drying of a clayey soil, with a carbonaceous and sandy infiltration. 

Fkj. i ) — shews the general elevation of the specimens from Ka^ 
Mysar. The main bank immediately above rises to the height of about 
70 feet, and at a furlong farther back, to a total height of 130 feet ; 
above the kankar the bank is of fine clay. 

Ko, 7. A concretion of rolled fragments of kankar. 

Fig, 10 — is a section taken at Kanjosa^ at the junction of the 
Slmle. Here the nodular kankar lies in inclined strata in a hard clay, 
upon the horixonta! surface of which rests a flat plate of kankar, (simi- 
lar to that extracted from the bed of the Jamna ?) 

Fig. II. — Himatpur^ 20th April. A mass of nodules in close 
contact, but disposed in strata nearly horizontal; some at 12 feet above 
the level of the water, some at less. The kankar which has acted as 
a cement to the mass is seen in veins. 

Xo, 8. Hard ramified kankar. 

y. Smaiier, of various forms. 

At Burifjf, below the junction of the Gkamhal, 20th April. 

Xo. 10. White kankar in sandy clay ; of this there are extensiVe shoals, 
which offered olHtructions to the navigation. 

Xo, 1 1 . Rock kankar, a granular concrete, with marks of shells ? Stra- 
tum, two feet thick, sixty feet above the lowest level of the river i total height of 
the precipitous bank about 100 feet. 

Fig. 12,- — At Nm'h between Calpi and Hamirp^r, the measure- 
ment and nature of the strata are shewn in the sketch. 

No. 12. Is a firm clay, 

13. A sandy marl, effervesces with acids. 

3 M 2 
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14. Rock kaukar, a cakareows saiidstoae,, coiitaifiiog’ atsgular frag- 
ments of silex, felspar, and yellow clay.. ' .A-.few strata, about, one.,, foot, thick each, 
with str.'ita of the usual description between, form- together. ni,asses of 12 feet thick 
rising to 17 feet above the siiTfa-ce of the water. 

Fiff, 13. — Section of the clay 'bank above Hmmrptir and below 
Secrori GMt, The kankar (15) here 'appears in vertical seams in the 
scarped front of the bank., which Is. itself of a firm clay. 

• No. 16. Sand)' clay, with perforations~-and, an imbedded shell, 

'■■open, 

, 17, Ramified .kankar from the bank at the level ol' the water, Hn* 

Fig, 14. — Section of part of the bank at Armei, below Hamirpur, 
Xo. 18. Kankar . congiomerate (large 'rolled fragments,,reunited with 
kankar cemcBt}. 

if). Plate kankar, of botryoklal form-micaceous sand adhering; 
from TiiJiOf^ri near ChUadtira Gh&f, it appears combined in large rocks and reefs, 

„ Fote , — To this part of the Jimimi the clay arid kankar formation 
prevails. Below, fresh descriptions of rock supersede the kankar, 
except ill the specimens dtstiiiguished as such. 

20, Red , vitrified clay, or hhamfar, of variegated color, from 
Bfarka, The mass is about 200 feet in diir.erisioiis, rising 20 feet above the lev'el 
of the water. 

21. - Ditto, partially heated, found in detached lumps near the base 

of ditto. 

Flg^. 15,16,17. — At Agrge, 1st May, nhove M how. Ycios of 
kankar (No. 22, clayey kankar j, here run in veins through red clay, 
containing nodules of kankar : from the unequal wear of such materials 
by atmospheric iiifiuence, tlie veins are sometimes seen to protrude 
like dykes above the clay, as represented in Fig. 15, to the height of 
half a foot or more : the superficial appearance is reticulated, as shewn 
in Fig. 17, 

No. 23. Plate kankar from >• — of this kind extensive beds 

and reefs occur, it is much the same as i\mi slI Pachko?trL 

The other specimens forwarded with the kankar series, are as fol- 
lows : 

No, 24. A calcedonic conglomerate of fused lithoinarge, forming 
the substance of a rocky island above the Taboda hill > taken from the inass 25 to 
40 feet above the water-level. 

Specimens from MAotr, 40 miles 'above' 1^4 

No. 25. Sandstone from the. rock about tlie centre of tlte river, at 
sis feel above the level of the water, ■ . . 

26. Lithomarge, in masses, 10 feet above the water. 

27. Sandstone fiag, from the Bundelkhmid bank of the river. 

28. Red clay and gravel (ferruginous kankar), running in veins 30 
to 40 feet k length, 3 or 4 inches thick, taken from the same spot as No, 27. 
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29. Friable white sandstone, from abont the centre of the river, 
near tlie ]«nver part of tlie pass, forming large reefs and masses, 3 or 4 feet above 

tlie water-level. ; . : _ , . p 

3!K Sandstone, fine grained, from a large mass about tlie centre ot 

tlie river, in t he higher part of the pass, taken from 3 or 4 feet above the level of 

the water. . ^ ■■ 

S')eeiiiieiis from the great reef at BamiarU 
^ 31 . Hurd sandstone, 6 to 10 feet above the level. 

:Vi. Kunkiir, in very small quantities, found near the above, 
fiic'cificii (jtUerwise, it should be understood, that by the 
“ level of the >’. ater,” in the preceding notes, is meant every where 
the lowest nnr.i'.ul level of the river. 

Sir.ull rifio-s flowing in free through scanty streams, run from un- 
der nv. iiv ill ihu ledges of kankar on the banks of the river. ^ They 
are rnrelv lart with except in these situations, and in tlie possibility of 
tbi'iv ijci'iis sii’.l impregnated with tbe calcareous matter wbicli seems 
to have been tb.c principal agent in tbe formation of tbe kankar, some 
i'.as been brought off in bottles,— a rude attempt made 
Lre to Xcuver the presence of lime was not successful in detecting 

if^. ■ 

■i.— LUt cf fossil bones found in various situations in the prosecution 
uf the Jumna works at Karmkhan, 1833. 

The numbers refer to the specimens presented to the Society, and 

to the figures in plate XXV . , , . , ,1 i k 

1 . A tooth supposed to have belonged to an elephant, 14 or 15 

years old. , , , . i 

•’ The honv or inner part of an elephant s tusk. 

3 . The extreme point of an elephant’s shoulder-blade; the remain- 
in- part of the bone weighed about 1 | maunds. 

4 A portion of an elephant’s shin-bone. 

5 . Portions of the back-bone of a camel, (?) or one of the vertebrae 

of the lower part of the neck. 

f, Knuckle bone of tbe knee-jomt of ditto. 

7 ' That part of the shin-bone nearest the fetlock joint of ditto, or 
end of the shank -bone next tbe knee. 

8 . Portion of a rib of ditto. 

♦ rnh of these waters were found to be nearly pure, their specidc gravky 

, • ^ ii, iv the same as that of distUled water. On applying the proper tests, the 

osilv salt di.c - ^ ^ admixture of muriate of soda. The 

. fljhtsrrrof earlonate’of lime may have been rather derived from the kankar, 

* than have aided in produe>ogh.-ED. 
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9* Portions of hnman bones, (?)' tbe two black ones being the bea^i 
of tbe thigh-bone and head of the arm-bone. 

ID. Two pieces supposed to have been parts of alligators. 

11. Portions of bones belonging, to the skeletons of horses, bnfFa- 
loes, &c. 

12. The upper part of the leg-bone nearest the shoulder of a young 
elephant, or the lower part of the thigh-bone of the same animal. 

1 and 2 were taken out of a mixture of /sand and kankar, partially 
exposed to the atmosphere. 

3, 4, 8, 9, 10 and 11, were all procured on sloping the banks of a 
channel, the sides of which are from i ,to. 5 feet above the lowest level 
of the river (the bank being 50 feet high.) They were dug froiii de|5tlis 
of from 6 to IS inches in the firm shoal, which is cornpo>ud of sub- 
stances, kankar stone, gravel, rounded bricks (vitrified clay ?) more 
or less rolled and cemented by mud and clay. 

5. Were dug out of a cleft in hard-. yellow clay abcnit 0 inches deep, 
filled with black mud, about 3 feet from the surface of the water. ; 

6. Were found in the bed of the river about 18 inches deep, and 4 
feet from the surface of the water, during the excavation of a bund, 

12 — was found on the left shore of the Ja7n?ifi, at Choura, above €ul- 
jsf, partially imbedded in a clay and banker bank : all the rest w ere dug 
up at Karmikhan, 

Of the fossil bones those found in the shoals of kankar were the 
least perfect, the petrifaction being less complete, or the fossil in in- 
ferior preservation. In the stiff clay, which composes a considerable 
portion of the bed of the river here, the fossils were in better order. 
This difference may be accounted for on various suppositions. The 
fossils, after being washed from the spots where they became such, 
might have been better preserved in the stiff clay than in the loose 
shoals ; or the change into the fossil state may have taken place in 
the immediate neighbourhood of the clay, and those found in the loose 
shoals have been carried by the water from the original place of for- 
matioii, having suffered injury in their progress from their first to- the 
new situation in which they are found. 

It is difficult to assign to these remains the dates of their passing in- 
to the fossil state. The greater number have been found in an exten- 
sive shoal, of partially rolled kankar, cemented by ibucI, and wliidi from 
known changes in the river might be of very recent accuawktioii. A 
, large proportion of the fossils seem to have had a former situation in 
the hard clay of the bed of the river, however carried thence to the 
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lankar skoal. But wlietker they become fossils in the clay, or whether, 
after beccmiing so in other spots, they were swept on, till lodged in tfe 
clefts of the clay, still remains a point to be ascertained. 

Tiicre is a probability in the former supposition, from the fossils 
found in clay being coloured throughout with its yellow tinge, whilst 
those dug up frtun gravel or kankar are of the greyish hue of these 
latter substances. If then the fossils are of the dates of the masses m 
which they %vere discovered, ^ their age must be considerable, for the 
clay spoken of lies at great depth in the plain of the Doab, and must 
be a vcfry early deposit. 

la regard to fossils — will substances, after having completed their 
change to tliat state in some other spot, acquire throughout their in- 
ternal structure the color of clays, in the clefts of which, after travel- 
ling from a distance, they may have found a fresh resting place ? If 
they will, the difference of color in the fossils leads to no evident con- 
clusion on the preceding surmises. One curious particular seems 
established after repeated inquiries. The fossils marked 5 were taken 
out of clefts in clay which lay below a thick stratum of rock kankar. 
Still it is far from certain that the rock kankar was so entire, so free 
from Assures, as to permit of no other explanation than that of the 
fossils having been deposited or changed in the clay, before the forma- 
tion of the kankar which rested in it. That clay is itself of great age, 
it is at the bottom of the river, 40 feet from the extreme height of the 
rise of the river in the rains, and from 100 to 150 below the plain of 
the Bouh and Bundeikhmd,** 


To these guarded remarks of Captain E. Smith, every attention is 
due, and he deserves our best thanks for so impartially laying the 
circttinstances of the Jamm fossils before us. It would seem to be 
pretty well established from his local observations, that many if 
not all of the fossils were first deposited in the clay stratum from 
100 to 150 feet below the plain of the Dodb, and under the general 
line of the kankar formation ; that upon the excavation . of the' present 
bed of the Jamna, many have been washed out of their original seats 
and removed to clefts in the ledges of rock in the bed of the river, and 
^ have been there mixed up with a fresher muddy deposit, and in some., 
cases impregnated with a tint therefrom. That they belong to the 
former period, and that the kankar attached to them is also much more 
ancient than the present sands of the river» Is rendered sufficiently evi- 
dent in some of the specimens by the large angular quartz and felspar 
grnvel, cemented on to many of the bones* Some angular pebbles of 
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quartz are here and there perceived also in the concretions of rolled 
kaiikar ; and it is a curious- fact, that ' the size and description of the 
granitic gravel adhering to the bones, exactly resemble the characters 
of those attached to the Jabalpur fossils*- - 

With regard to the human bones (No. 0), much doubt may fairly 
be entertained, on account both of the imperfect preservation of the 
■fragments and the rarity of their occurrence in a fossil state : indeed, 
it is well-known to be a much contested point whether the bones of 
man, or those of the monkey tribe,"-lmve ever been so discoi’ered ; al- 
though the careful examination of the human remains lately found in 
the cav^es of the south of France seem to have set the point at rest with 
most of the French geologists. 

As the Amiales de Chimie’^, in which M. TorsxAii sets forth his 
opinions, is rarely to be met with in India, and as the animal remains in- 
humed ill the mud and gravel of caves may prove hereafter to be contem- 
poraneous, geologically speaking, with our newly-discovered deposits 
under the days of the Dodb, we shall make no apology for concluding 
our "' present notice with a brief sketch of M* ToirRNAL*s view on this 
interesting subject. 

Occurrence of the Bones of 3fan in the Fossil State, 

The phenomena of caves is much more complicated than was at first 
supposed, when the simple theory of a diluvial wave washing into them 
tb^’debris of animals on the instant of their sudden destruction was 
proposed as sufficient tq^account for the quantity of bones found im- 
bedded. in the mud, gravel/'and stalagmite of these truly* valuable geo- 
logical depositories. 

Of the vast number of caves lately brought to light on the continent 
of Europe, some have been found to contain no fossils ; others merelv 
gravel and mud ; — ‘Some, ancient bones and coprolite ; and others only 
a prodigious quantity of the recent dung of ‘hats and Iiirds of prey. 
No gwral law pertains to them. .,|I*hey' occur at all heights';*— in cal- 
careouh;|oi?ks of every different '.age, and at .various elevations above 
the present contiguous valleys: sSnch as are found in inaccessibie si- 
tuationi^-; ,and at a 'distance from mming water, are generally empty ; 
those ofcvtlxich the apertures have been but recently disclosed diy gra- 
dual wear of the rock in front, contaffi only modern deposits ; the na- 
ture;: of the' organic remains varying according to the locality and the 
ure. . Ip some cases we meet exclusively mdth the 
large speksmj, the ikelttoas of which 

bn, and appear tci have ^ bein •■gra'duallj imbed- 
Anaaies de Chlmie,- Fevrier, 1833. 
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ded md thus perfectly preserved. In others, like Kirkdale, tjie'ipdsf 
corissis^^ts? of a multitude of bones, half gnawed and rounded, among 
wliicli is remarked a quantity of hyaenas dung (coprolite) 5 in 
others a narrow crevice is Blled with skeletons of the smaller car- 
nivorous aiiiiirals and birds. The formation in all these cases 
natural aiid evident : the habits of bears and hvmnas of the pre- 
sent day accord exactly with what we see to have been their practice in ' 
ages past : the caves were the residence of these animals for genera- '’r, 
tioiw, and were by no means filled by any brisk transient or universal '• ' 
wave of transport : and there is no ground deducible from them for the 
separation of organic remains into the two classes of ante and jposU 
diliivian. 

The soil of these caverns generally has a strictly local origin, and 
may be identified with the debris of the neighbouring mountains. In 
most cases it can he proved to have been gradually introduced from 
some opening above, and not from apertures fronting the present val- 
leys, which have in most cases been laid bare by the subsequent denu- 
dation of the channel of the present rivers, when the level of the ocean ■ ^ 
subsided : the strata of soil can be divided into the finest laminae, and 
very often thick strata of stalagmite separate one bed of soil, and its 
contents, from the next. . .. 

Having proved that the fossil caves vary in their contents from local 
circumstances, and that they have been filled in very long periods, M. 
To DEN A u comes to the important question, whether the cave depost 
ever contains httroan bones, or pottery and works of human art ; 
so, whether objects appear to becoe^ial with the other 
the caves ; in lactyWliether man was or was not contemporaneous with; ^ 
animals now considered to be extinct, and, as it were, belonging to; ' 
former creation. - ' 

Human remains had been long since observed both in what was 
called dllavitti clay, and ia the soil of caves ; but their presenbp ^ 
deemed accidental, and it became a dogma of the science 
exieted not in a fossil state. The recent discovery however of thedaverm'' , 
of Aude, Hcfittlt* and Gard exposed a vast magazine of human %ohe». 
and tntiqne pottery inclosed in the seif-aame matrix with the hyaBuh? 
tiger, alagit aad numerous other anlcals,nl/ of eMimt ^edes, • Aften-^'' 
tioE was thus once more awakened to the subject, and MM* 

Christol, and Touenau, after an attentive and wnseientioha 
tiem, have come to the condasion that all these objecstei^ Sr;e df'thd, 
same date ; whmm It* rwnlte that mm was the nompanfon- 
mw cbmiltetd txllnd and fossil. The grounds of their opinion are 
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the eqtial cliange *w1hcIi the bones haire undergone : tbeir mode of 
deposit : the variety of species in some of the animals, which denotes 
domesticity ; and the occnrrence of extinct species bearing the marks 
of cutting instruments. The problem being thus resolved, it follows 
that man must also be included among the fossil species, or rather that 
the sudden transition from one condition of being to another Mast be 
disallowed, and that the same gradual alteration of species, already so 
fully developed by M. Deshayes in his comparison of the fossil shells 
of the different periods of the tertiary formations, must be extended to 
animals, and perchance to manhitnself: that, in fact, the barrier of fossil 
and non- fossil must henceforth be a distinction of convenience only, to 
separate such remains as may he found buried in the regular geological 
strata, from those of more modern or accidental inhumation, 

M. Besnoykes however suggests that these bones may be compara- 
tively modern, and that they may belong to the primitive Gauls, wdio 
lived in caverns. This opinion accords well enough with the circumstances 
of the cavern at Miailet, in which M. Teissier found little dgiires, 
fragments of jars, bracelets, &c. but it will not at all apply to the other 
localities described, and in which the mixture of bones is so decided. 

Great light is throwm by these discoveries on the l>efore ill-explain« 
ed fact of the occurrence of human bones in the breccias of Cagliari, 
Nice, Gibraltar, and Tripoli, which contain marine shells, and seem to 
prove that the level of the sea was once 150 feet higher than at present : 
the caves generally betoken an equal height of the running streams 
which are supposed to have gradually silted up the caverns. 

The shell deposit of Cape St, Hospice, near Nice, also contains hro* 
ken pottery, and the same has been observed in the bone-breccias of 


IMmatia and Syria, which contain human bones, as does the ossiferous 
sand of Bades near Vienna. 

M. Boob' rightly observes that such facts are of too frequent occur- 
rence to allow of explanation on the ground of any accidental intro- 
' duction during the period to which history extends. They all testify 
a lowering of the ocean level with respect to the land, cauaed by the 
uphwvement of the latter, and thus render it evident, that these changes 
have been in action subsequent to the existence of man on the globe. 

'M. Tournab and other French listuralists, further suppose that 
’ several riices of men have successively had possession of our continents. 
\'^||feif 0 ritt of the skulls found at Yknna is stated to approach to the 
hr Negro type. Those discovered in the lltiviatile marl of the 
Rhine and Danube exhibit a close resemblance to the heads 
; "dlMr thoae of the ancient inhabitants of Farm and CMIL It 
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found in the south of France. QZ5 

is of course in vain to seek in the moat ancient histories of these conn« 
tries for any tradition of the violent commotions which the crust of 
the earth has endured (as is now proved), since man became its tenant. 
Geology alone can seek to unravel the general facts in an uncertain thread of 
events , through the gradual development of the records carefully treasured 
in caves and strata, and written in actual symbols of life of less equivocal 
interpretation than Egyptian hieroglyphics. But the subject is yet new, 
the facts limited, and we must he cautioned against coming to any con-, 
elusions without the most mature and impartial examination. It is to 
this plhlosophic caution perhaps that we must attribute the silence of 
Mr. CoNVEEAEJE On so interesting atopic, in his report on geology to the 
British Association in 1832. After alluding to Professor Buckland^s 
acute observatioms on the numerous bone caverns of England and Ger- 
many, ** which have thrown so much light on the particulars of the his- 
tory of so many long-extinct races of animals, and proved beyond a 
doubt that they were originally the inhabitants of the districts where 
their remains are now found he briefly adds, still on many 
questions connected with this curious and interesting subject, especially 
the relative age of the human bones occasionally found in the same 
cavern (as at Bize in the South of France), we are bound to compare the 
opposite views of De Sbrres, Christol, and Tournal, with those of 
BucjxnANO, with whom however Dbsnoybrs appears entirely to agree.** 
The last edition of Dbla Bechb*s manual also barely alludes to the 
fact of human bones having been lately found in the same mass 
with the remains of the extinct rhinoceros and other animals usucdly 
discovered IB «»Tera«* ,, . 

We ha^*e dwelt at some length on this novel subject, in hopes of draw- 
iii*** the attention of our Indian geologists more zealously to prosecute 
their investigation of the new field of organic remains now opened to 
their labours in the clay of the Dodb and the banks of the Jamna. Should 
it be proved that the bones of man are there really imbedded, and that 
the animals found with him are (like the elephant of Jabqlpir) of the 
existing Asiatic species, it will form a strong and very important link . 
of connection between thestate of things at two distant epochs of our, 
globe, now distinguished as the recent and the fossil periods, 

In digfing welkin, the Dan5, orin any part of^the upper Gangetic^ 
plain, the search for fossil bones at considerable depths should not he 
Lglecled, mm under the strata of kankar, which occur almost every 
where in the yellow clay. We might not despair even of finding bones 
at the lowermost depth to which we have bored in Calcutta, for the 
yellow clay under the blue aHuvial beds contains kankar, and is of the 
^ aj9'' that' df -the I^oah* 
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YL — Further pariimiars qf the Earthqmhe in Nepal, % A. Campbell^ 
Msq, Assistant Surgem attached to the ResideMeg, 

■ In pursuance of tlie attempt made before to note the destructive 
effects of the earthqinike of the 26lli August last, ihroiiglwiit the valley 
of Nepal, and its immediate neighboiirhooil, and with the hope of sheW' 
jng, as correctly as my information will permit, tlie |iri)hahle seat or 
central point of the cornmotion, I beg to oihr,Jhe fcdhiwiiig memo- 
randa of other places at which the shock was cxpeiicnced, as well as 
its comparative degree of intensity at each. 

The means of estimating the violence of this phenomenon are of 
course most defective,, if not wholly irjidrf|iiate to the purpose; hat in 
absence of better data, the ascertained amount of damage done to the 
frail and perishable works of man, may he received m iin index of its 
intensity at one place, compared with that of another, and in conforroity 
to this mode, it would appear, that the most extreme violence of the 
shock, as far as its occurrence is as yet known, was expended wdthin a 
tract of country extending from this side of the great Himalayan range 
on the north, to the course of the Ganges on the south, and from the 
Ardn river (in the Nepal hills) on the east, to the western branches 
of the Trisui Ganga on the west, comprising a space of about 200 
miles from north to south, and 150 from east to 'west. In this space, 
the valley of Nepal, though not geograpldcally the centre point, is most 
assuredly the portion that has suiered the greatest violence of the 
calamity ; and, unless the inexplicable producing causes have been 
expended in the frequent and severe shocks that have to this day con- 
tinued to recur, we may from our experience of the progress of earth- 
quakes in other parts of the world, with reason, as we ought with 
resignation, look forward to further and more violent exhibitions of 
the 'Same terrible nature. 

In the notice of the earthquake by the Secretary of the Asi- 
atic Society, in his Journal for August, he expressed a belief, 
tMt the greatest intensity of the shock would be found to have occur- 
cd' beyon^ the Himalaya, in the direction of Lmsa ; and judging by 
the direction from which the shock was feftto have proceeded* and its 
intensity in the valley of Nepal, such was the probability, though 
other has turned odt to he the fact, and that upon good authority^ 

_ The recent return from Pekin of an Embassy from Nepal, to the court 
of .delestial Emperor, has furnished autheiitb iaformation on this 

S , which otherwise might have been long wanting ; and the whole 
^ ili shews that the great Himilayau range itself, and the comatry 
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on this side of it, was alone the theatre of the earthquake’s presence, 
and that it was not even in the slightest degree felt beyond a very 
short distance on the Tibetan side of those huge mountains. The 
Embassy was at Lassa, on the 26th of August, when and wheir^ihe 
shock was not experienced. At Digarcki, in the fallowing month, it first 
received accounts of its occurrence from Nepal ; to the inhabitants of 
that place the circumstance was known only from reports brought from 
this side of the iBouri'l&ins ; along the road from DigarcU, the answer tq 
all inc|yiries was the same, ** No earthquake on the 26th of August/* 
and not until its arrival at Tingrt was it found that the shock had 
been felt. Tingti is a small Chinese^; post, immediately beyond the 
great Himalaya, and the first stage on the table land (as it is called) 
of Tibet, going from hence to Lassa, {by the Ktiti or eastern pass 
from the valley of Nepal.) From Tingri to Kirung, a distance of 
S or 10 marches, the route is nearly due west, running along ; and 
through the northern side of the Himalaya, and throughout this tract, 
though but thinly inhabited, authentic reports of the occurrence of the 
shock were received. By Kirung (the eastern pass from the valley 
into Bhote), the Mission penetrated the great range, and at each stage 
(four in number through the pass), intelligence of the occurrence was 
communicated by the few individuals who inhabit that wild and sterile 
region. But such information was not required, as its effects were 
sutfieiently manifest : in the village of Kirung itself, supposed to con- 
tain 4(X) houses, 60 were fairly demolished, and many more seriously 
injured : two men had been killed under the ruins of their houses, and 
about % dozen woimded* From the exit of the pas.q to Kgtf^mmdtl 
there are m towns along the route, and scarcely any^Vijliag^a_j but at 
inafiy places, insulated houses of the mountameers had/' heeUi thrown 
down, and the precipitous banks of hills and mountains had beep 
hurled into the subjacent valleys. 

This shews the extent of damage done towards the north, and ena- 
bles us to fix upon the line of Tingri (Lat. 2$'^) as the northern 
limit, of the earthquake’s presence, and reports would shew that of 
Jaktipur and Calcutta to have been the southern one. Eangptir^. 

defines the east and Dehli the west. 

North-east from K&tkmmi^, as far as Dulka and the violence 
of the shock would seem to have been greater than in the vallqy. West 
from Kaikmmii it diminished at every step. At , qnjy two 

houaes were destroyed ; at Palpa, none; and at D&ti% oathe.iJbdrders of 
Kemum, the shock wastelt, hut not by any means 'severely. It will 
' * Mr. Wihf IbIdh*«i8 me that it was also felt at Chittagong,— 
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strike every ese as remarkable, that while here, the shock was more 
Tiolent than elsewhere, its effects should not have been felt equally at 
as great a distance from hence to the north m to the south. Why this ? 
is the natural question, but who can answer where all are in darkness. 
Other explosive forces spread equally in all directions, this did not; 
granting that the centre was where the violence was greatest. To 
the south, the country is a level, uninterrupted piain, calculated to faci- 
litate the rapid transmission of the agitating force, while to the north 
are the^ightiest mountains of the world ; it may therefore be supposed, 
that the quantity offeree expended in reaching to the summits of the 
Himalayan peaks, and in' shaking like moleliills the whole of the 
mountain region around, could not he far short in intensity of that 
required to agitate slightly the plains to the southward, even to the 
distance above recorded. In this light, it may be imagined, that the 
explosive force may have spread itself equally on all sides, the greater 
surface distance to which it reached towards the smilh being balanced 
by the immense vertical spaces it traversed in shaking from their bases 
to their summits the inmunerable hills and mountains of the extensive 
region lying between the plains of Hindustan and those of Tibet. 

I subjoin an accurate register of the shocks which have occurred 
up to this date, given me by Captain Robinson. Many of them have 
been severe, and throughout the whole course of these visitations, 
there have been two distinct varieties observed in the character of the 
shocks ; all those at the contmencement were of uiidulatory or swing- 
ing kind ; the others wanted this swell, and were a violent up and 
down shaking, with little lateral, motion. The first may be called the 
horizontal, the latter the vertical, variety. The former alone have been 
destructive to property, while the latter, from the greater noise by 
which they are accompanied, and the more rapid oscillations of the 
ground, are perhaps the more terrifying. 

tf Marihqmke$ e^erieneed ai Kaikmandit^ fr§m Mik dw^mi m 2611 
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Time* 

1 Memarks, 

August 26th, 

One a| 6h. 55m. v, m. anollicr at 

1 All of the iiniiiiktiiig kluil* as 
iwell a« nine oth«r» that oecurred 

lOli. 5fim. F. M . 10-58 F. M. was the 


time the great one eorameambaitd 
Its clumtioE #a» three mimites. 

during llicsatiie night. 

; 27tK 

4-53 A* M. 5-20 A. M. 5-26 a. m. 

’ Als*i uiidulatory* 

ivi' 28th, 

7-15 A. m. 4.55 f, m. 

, Also uoflulatory. 

i 

‘f-' ' 36th, 

i4 shocks, cue at 9 a. m, 

1 4iiriaf the »ight, 

31st, 

Slight 

:;;S#,l,.toUlh, 

10 shocks, 

Slight 

"fliis wm A severe one, and of 


740 A, wt. a smart 1 minute’s 


the tftrfeical W»d i; It was felt iit 

IlililiiliilJ 


:Goraklipir and AhahaW* 
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JD&ie. 

Time, 

i . %r. 

Memarh. ** ^ 

October ISHu 

1 ‘55, F, m, serere, md iisbered iir;' 
with a loud noise. 

Same cliaracter as last one j wasf 
%lt sliahtly at, Allahabad, lasted 
here at least a minute. 

2liib, 

10-37, A. M. slig-ht 

■ ' ' , 4 ^'" ' 

Novrmber Htln 

mh, 

i-35 A. M. slight, 
midnight, slight. 

** , 


11-45 F. M. serere^ 

In all, 39 shocks have been not- 
ed : many slight ones have occur- 
red besides. 

This was of the up and down 
ikind, lasted a minute, and occur- 
ring at the full moon, when the 
whole people of Nepal were pray- 
ing at Pasputnath, excited a great 
^ommotion, and was the only in- 
stance where the prophecies of the 
Brahmins were realized, although 
a hundred lucky moments had for 
the last three months been deter- 
mined on for the occurrence of 
violent shocks. 


VIL — Note on the Fossil Palm and Shells lately discovered on the Table- 
land of Sugar, in Central India. By H. H. Spr^ Esq. Bengal Medical 
Service. 

[Bead at the Meeting of the 26th December.] 

Some months since, when I forwarded a specimen of the silicified palm 
trees, I stated that the trap hills about Sugar, which are at an eleva- 
tion of upwards of 2000 feet above the sea, formed an amphitheatre, 
not however in one continuous circle, but with here and there a break. 
"Within this circle of trap hills, I ought to have stated that a second jutted 
out of compact red sandstone, but of a less elevated extent, being por- 
tions of the gmt ’range. ‘ 

I took occasion to advert to the former of theSe' two formations, 
because it was at the foot of the portion that ranges along the Jaial- 
pdr road : the limestone bed (travertine and crystallized. calcareous 
spar) projects ; on which, mixed with the trap debris, the silicified fossH' 
trees are found. I lay stress on the word silicified, for it seems slngidar 
that silex should be the fossilizing mineral of remains found on a calca- 
reous bed. It would seem to indicate that the bed these remains now- 
repose on could not have been the place of their growth*, but that they 
must have been projected from a distance; rad yet the distance could 
not have been great, for although the spMnteAd condition of the trunks 
would indicate that a powerful force had been applied,' the attachment 
stiE of aU the tender tendrils, so peculiar to the palmata species, to the 
thicker parts of the roots, rad which, though perfectly fossiUzed, may 

* ■moonrfWloCCBweBce offiints ta chalk h' sufecieBt to outweigh this objec- 



oroKcn ort. clearly shews Ju.w Jittle tlie al.niMou 
hare been. That however their present site is not ti.eir „ri..i..,a I 
seems now to be farther confirmed by the dl.^corerv of a bed of f, j bi 
shelis faim-alvcs reversed), only distant Hlmnt half a nol,„ and ai,' 
parentiy m a continuntion of the same litae.stane bed a- that wi whieb 
these p.d.n-trces lie^ In the one ease, however, the ..alvan.,.,,. ;," 

mat.on lonns the surface soil. wherca.i in the latter it i, covered bv 17 

icer of hani urul golt basalt. ^ ■ 

The discover, of these shells w.a.s made, a.s discovcri-s of the Mn,, 
«sun ly are. by acculont. at the foot of the tra,, hill- besid,. .videh't 
Jabalpur road runs ; a well had been du- some 14 u-ar- V ' 

< 1 .. i, . ;»> -..I. 

iu,n,.„f ,1,. 

o nerved, and mriu.ry discovered the ori:ji,.nl locale cd' it to have b ' 
the ecitre «i the well ; the sides of the well had i,een built «, 'with ,■ ) 

strata to he preserved, at the same time noting Iia,ir de,,th respeedveh'* 
a sample ot endi stratum, as well specimen.^ of H.„ f -i ' i ' 

the pleasure of forwarding for the museum of the .Soeietv ,m 1 

satisfactorily to determine wiietlier the .<^heih are at m-irinr t ‘ ® 

ILtXV, “* «""»• j 

The surface soil. (No. I) as well as Nos 0 3 and d ... u , , 

and the transition from one to the other = H ah n r ’ , 1 

furniU,..,. x„, , i. “ .".r* "1r"^ 

wacke. It pervades as a sub-«oil a Inrrrp .4* . . ' r "i ^ f| 

Sdffa/-. A course aimlvsis which I made^of sLT * *f * smJ about 
mile from the fossil well, gave me “ * 

fboss by drying ^ 34 

I |g 

200 parts, ^ Ahmmn,. ............. 14 

1 P<^r»s:yde iron,.,..* 30 

Silieeaiis , . 100 

uLoss,**:*.., 4 : 


200 


• Theimaeied topoRrsphiM! sletcl, (Plate XXVI), wldd, ! ^„abkd to f,.™;.!. 
ttroagh the kindness of Capt. M*coo»auo. of the trieorion.etrS hu Lv Jn 
coBfty a better idea of the loede of the two sites than any written de«..S 
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K.i 


ili P. 

AL . 

,v^’29 

92 

HI 

9 

n A. 

AI. . 

.9:26 

81 

75 


10 A. 

AL . 

.y:i5 

Mi 

7 6 


4 P, 

AI. , 

>r65 

99 

Ml 

14 

8 A. 

AL . 

,884 

hU 

8! 


Noon 

«*«..• 

.891 

\a 

82 


li F. 

AL . 

,H5B 

LI 

B2 


4 P. 

AL . 

.80-1 

9<»i 

81 


Sunset 

. * • . 

JIHI 

90 

Bill 


9| P. 

AI. . 

.802 

88 

B2 

15 

7 A. 

AI. . 

JO.I 

mt 

821 


9 A. 

Af. . 

*819 

aH§ 

«2| 


3 F. 

AL . 

,797 

fl5 

SI 


10| P. 

AL , 

.732 

91 

Kli 

16 

71 A. 

AL , 

,755 

till 

82 


2| F. 

AI. , 

.692 

fH 

821 


Sunset 

* , * « ' 

3JI7 

97 

83 


Hi E 

AL . 

,725 

92 

82 

17 

7k A. 

Af. . 

,7f»9 

91 

8i 


9 A, 

A!. . 

JIN 

LU 

82 


2 F. 

AL . 

,721 

94 

h3 


lOl E 

AL . 

.7191 

in 

82 

IB 

"i A. 

AL . 

.729 

92 

93 


II A. 

AL . 

.735 

9ti 

H3 


If E 

AL . 

,705 

L’O 

m 


3 F. 

AL . 

3175 

illl 

82 


Surisin 

. » » » 

.1*57 


Hi 


9 40 E ?iL 

»r 1 > 

U6 

82 

19 

7 A. 

AI, . 

»7 ^7 


SI 


9 A. 

AL . 

>■22 


Hi 


Noon 


.Hill 

*1,1 

83 


3 F. 

At. . 

.721 

96 

B3 

20 

8 A. 

AL . 

>95 

H7 

82 


2 E 

AI. . 

.777 

*<il 

W2i 


12 E 

AI. . 

.7^2 

87 

m 
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21 

T 

A. 

M, . 

2H.HCirf 

m 

8lf 

25 

2i 

P. 

M. . 

28*684 

87 

84 


i!) 

A. 

31. * 

>'4J 

BS 

B2§ 


m 

P. 

M. . 

.713 

85| 

83 


Siifi 

-rt 

- . » , 

.7::4 

BS 

81 

26 

7 

A. 

M. . 

J(>7 

79 

79 


n 

IK 

* 


gflf 

82! 


9-i 

A. 

M. . 

.825 

80 

80 

22 

iij 

A. 

.M. . 

.bXi 

BBi 

S2 


Koou 

■» ■■■ ■ • ■ 

,825 

82 

SO 


Nu ' 

n 


£19 

95 

821 


Sunset 


.81,3 

82§ 

89 


Sun 

'j'.A 


SSI 

m 

S2| 


94 

P. 

M. ; 

.812 

82 

81 


III 

P. 

M. . 

.^Kf 

m 

82 

27 

51 

A. 

M*. 

,813 

81 

80 

m 

7i' 

A. 

M. , 

£li 

H7 

811 


H 

A. 

M. . 

.844 

84 

8i| 


!l 

A. 

M. . 

S'M 


B2 


Sunset 


.758 

86 

82 


2 

IP 

PI. . 

.ryi 

!i5 

83| 


11 

P. 

Af. . 

J94 

82 

80 


1«§ 

iP 

M. . 

£MI 

83 i 

bl! 

28 

7i 

A. 

M, . 

.8116 

82 

89i 

21 

ii 4 

il , 

\!. 


84 

BJti 


Sunset 

■ 

,683 

89 

84 


n 

A. 

M. . 

JT$ 

85 

82 

29 

8 

A. 

■M. . 

.759 

84 

8l§ 


^ilh 

f 

.... 

.CAM 

m 

8:^1 


Sunset 

. » . • 

.758 

78 

77 


In 

IP 

M. . 


Bit 

8i 


m 

E 

'M. . 

,7114 

82 

81| 

25 

71 


, 

.mr 

8T 

84 

30 

7 

A. 

M- * 

.839 

B2 

80 




M, . 

tT’i? 

8? 

84 : 


B 

A. 

M, . 

.859 

81 

SO 


The tijcrriiometer mis In mi open northern reraridali* the 

I'uib tiienntmieler was inside the house. The barometer 
wa^ a plan tube with brass scale. The barometer tube was filled with 
uufKhii'd mercury* uritl the air gathered and extracted by repeatedly 
rcver.dii'i* il. In im ** GirEA.NUjiCs/* for October, 1831* I mentbned the 
ahii icii* of Biirclly, gained from a few obserTations, as about iOSO feet. I 
WH- «!irpriicd at the result myself, but could not account for it. 1 think 
I liun-t have made sonic mistake in recording the observations, or per- 
haps in atljastiiig the scale to the tube. The barometer with which » 
tlie above obs-crvatiofis w’ere made was precisely similar to the former 
one, but not tlie same. A set* of 10 observations In May, compared 
witli those of the CQtmponimg limes In Calcutta, gives altitude of Ba- 
rclly, fvet 742.2B, Another act of 10 observations in the same month, 
fw! 743. “jM ; ii Snl 'Het of If) in the same month, feet 730*32, and a 4tii 
Mi of 10 gives feet 735.4, and a set of SI observations in June gives, 
feet 733.33. With tlie former tube and scale, a set of eight observations 
iii 3lay,, gave the altitude of the' ** oaks** at Maaari, 6796 

feet above Calcatta ; with the same barometer in November, the same 


lit it*l of 10 

Cilcittt Bammeter 

29.617 Thermometer 92.94 


Bareilly 

28.891 

98,15 

2nd ditlo 

Calcutta 

29,560 

92.49 


Bardhy 

28,833 

99.7 

3fii ditto 

iPileutta 

29.599 

i:i67 


Bareilly 

28.885 

97.5 

4th iitio 

CImIciitttt 

29.663 

93J 


Bard, Ilf 

28J24 , 

98.7 

Sth ditto 

Calcutta 

29,487 

89J 


Burdlly 

28,746 ' 

92.5 
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year, 15 observations gave the altitude, feet 6777.7, and another set of 
10 made it, feet 6775.1, and then the latter %Tere taken after a long 
march in the hills, during- which the barometer had been repeatedly 
lefillecL I have a barometer made by Bate, on the principle of 
Guy Snssac’s syphon barometer, with Captain Eater’s improveiiients, 
(that is the description given of it,) and it seems in excellent ortler. 
This stands about ,05':higher than a barometer of the above simple 
make, ant! filled in the same easy manner as above mentioned, (I should 
mention that the tubes used have all been of large bore.) But I iiave 
BO means of discovering the error of either. 

The following observations were made at Hardwar, near the centre 
of the pass, in a house about 150 feet above the bed of the Ganges : 

Ther,- . , : , 

1833, May 24, 7| A. M* 2S.216 84 at 10 P, yf, fiidtlrnl? came a cool 

9 20 A. M. .236 96 breeze and reducetl the Tlier. to 91. 


32^. 

TAer. 

71 A. M. 

28.216^ 

84 

9 20 A. M. 

, ,236 

96 

Kooa .. 

,224 

100 

2 F. M. 

.182 

106 

4 F. M. 

,103 

104 

Sunset , 

.107 

99 

9| F. M. 

,119 

98 

Sunrise-. . - 

.163 

.. 73 

7 A. AT. 

.220 

83 

9 A. AL 

.227 

94 

Noon ,, 

.219 

102 

2 F. M, 

.187 

106 


The height deduced from comparison with corresponding altitudes in 
Calcutta is, from those m the Journal*, 1214 feet above Calcutta, and 
from those at the Surveyor GeneraFs Oflee, 1270 do. 

The latter are more numerous. The mean of these would be iibi'iiit 
1245 feet, and if the estimated altitude abo^’e the river be clcdiicteth 
it would leave the height of the Ganges at Hardwar above Cakailta 
about 1095 feet. The barometer used was, m befttrto ti |.tlaiii tiibt, 
freshly hlltd with mercury. Though not tried, I suppose the ile|ircssiaii 
of the moist bulb thermometer must have been near bU*. 

In elucidation of the remarks on. filling barometcra wlicii the air is 
damp, (vide Journal of the As, Soe, li. 260.) I may record the following 
experiments made by myself ; 

On the 12tli July last, when the depression of the rnciist bulb tlier- 
mometer was I fiEed a tuba wliicli stood exactly the same fig one 
filed ofi the 3rd June, when the air was very dry ; in both lliese tubes 

My btremeter »tmi» m aa average J44 tower than tlic Surveyor Geiierar% 
which win iUttke m tiidiitoa of 50 feet neeewsary to the alliluiie calcutoteil,— £ii, ' 
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the mercury stood about iack *05 lower than that ia the English baro- 
meter above mentioned. 


On the Angiist, I emptied the tube which had been dlled on the 
3rtl Jiiiie ; and refilled it ; the results of this and a few more experi- 
ments I give below : 




Thermometees, 



l?l Aey, 

Mm/, Bar, 

A ltd, Detd, 

u. s. 

Flmn Me* 

4 p. yi. 

28,684 

86§ 87 

83.i 

28.504 

tube fresh iilled. 

6 E :^i. 

,666 

do. do. 

da. 

.412 

tube again filled after re- 






maining empty an hour. 





.374 

tube again filled. 





,564 

tube wiped out and filled. 

€ P, M. 

,672 

86| 85 

83i 

,552 

ditto ditto. 


■ .■ ..626- tube wiped out very care- 
fully. 

The tube was wiped with an iron. wire, round which silk was bound 
fur a!)cnit six inckvia, and on the last occasio.n, I heated the silk over a 
fire, uiiii kept up a smart friction in. the tube, -1111 I felt a sensible heat 
fmui it, I sliaiild think that similar' results . might always be gained. 
The heiglit at which the mercury stood, after this method of drying the 
tube, being the same as regards the Engi.ish barometer as what it was 
when it was filled in very dry weather o.n.t.he 3rd .June, . ■ ■, 


IX , — Pmeeedhffs of the Asieik Society, 

JTisriiiVif, 0m 2Bik December^ 1833. 

Ciiplain W. N. Forbpj?, Bfigineers, in the Chair, 

11s f Fwfwdifigft of the last Meeting were read,- — G. A. Bushby, Esq, 
|i:rtipoMNl III the hiHt .\Ieeling, was elected a l^femher. 

A, if A>siivroN:, .M, I), Surgeon of il. M. 41st Begiment of Foot, at MouL 
ii'ieiis, was|»n»po»i*si l\leiiiber hy^fr. Twinino, seconded by Mr, Pjamaisf. 

At'fiKxyjK, nh S. StofforOj and Mr. A. BEAirrm, proposedby Mr, 
Il4osiiA«'j by Hr, Tvtleii. 

A letter was read from M, J. d- MAECEn, Ancien Birecteur de Tlmpri- 
liierie Eoyak% !il«tihre tie k Commission d*%ypte, kc, requesting to know 
tbe result of liss aiqiliriitkn of the Mtli July, and presenting copies 
of Uy TfjiiiHhitioiH IrcHii the Arabic, 

Mr, .^1 AwriiL M'UH elect eil an Honorary Member on the 4th January^ IBm, 
but the find iinforluiwteiy miscarried, 

A iotier frorii il A, llrwiav, Es«|, Officiating Secretary to Government, 
C»eiit*ral Peiitirlmejit, hitiRiating the resolution of the light HonTle the 
Governor Ummd in Cmiiicilj, that the privilege of franking accorded to 

# 
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the Secretary of the Asiatic Society^ mi extending to the Joiimal of the 
Asiatic Society, shooM cease from the 4.th June, 1834. 

After some discussion, the Secretary was empowered, in any representa* 
tion he might think it to make' to the Government, on the plea of Iiis eiu 
gagement to print official documents of a scientific nature, to express the 
earnest desire of the Society' for the continuance of a privilege which has 
already proved so highly beneficial to the interests and extension of Science 
in India. • 

LBrary,- 

The following Books were presented : ■ . . 

Marcel* 8 Contes Arates dll Chevkh Eu-MonPY, for July, Anffiwt, Septi-mber, 
October, and November, 1832, and ,Febr«ar}% March, April, am! May, 1833-.-% 
ike Aut/itif* 

dotirnal Asiatiqiie, 04, 65—% tkeAsmiie Sochi^ f*/ Pariw 
Abpitl Mcjeeo’s edition of the Seyr-iil Miitakhercen, 1 voL— % ike Editor. 
Sixth volume of the Transactions of the Meciiral and Fliyhifal Scicmty—- % ike 
Somin* 

Select Speeches of John Serjeant of Pennsylvania— % Heremimmik Tkahm\ 
The following works, published under the auspices of the General ikmu 
mittee of Public Instructions, were forwarded by the Secretary, Mr* J. C. 
C. Sutherland. 

Iiiaya, voh 4. : Falawa Alcmglri, vol. 4 .' , , 

Kefaya, toIs., 3 aiicl,4. . ; ' ■Eaghiivansa, 

Aphorilms of Hippocrates. , . ' Retnavall : ■ ' 

Sudeedee. Wilson’s Sanscrit .Dictionary. ■ ■ 

Meteorological Registers from July to November, 1833—% ike Surveyor 
raL 

MS. 'Register of the Weather at Jorhal, Assam, for the monlliB of August and 
September, 1833— %ilfn H. Bigge* ■ 

The following books were received from the book..8eIlers : 

Gardner’s Cabinet Cyclopedia, Herschel’s Astronomy. 

* — — — . — — . Chronology of I'listory.. ■ 

Read an extract of a letter from Captain J. B. Jervis, Bomtoy Engineers. 
Tlie letter amioances, that the writer is engaged in the publication of a syatematic 
account of the weiglits and measure! of India, to which is annexed an account of 
Indian Chronology, gleaned from the Vedas, Siddhantas, Purdnaa, See. and brought 
into one view with the systems that have prevailed in all ages over the world. 
Whence he has deduced that all have a common origin, and that the measures of 
time in use among tiie Hindus were introduced so late as A. 0. 6u7-8. The work 
is in octavo, 700 pages, and is now nearly through the press. It is to be published 
by sobscriptioa. 

Eesdved, that the prospectus be circulated among the members, and a 
list of subscribers returned to Captain Jbrvis. 

AnUquiim* 

A large Lingam, from the Jaagira rock—praiented by Lieut. T. S. Bvat, 
EhglaaMrs. ’ 




■I »> :> 

i.»>. > 
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Ah ancient Hindu goM com (cMrespondlng withi No. IT ofWniSON^ plates. 
As. Res. xviL) was exliibltecl to tlie meeting-— by tbe same. 

Accurate drawings of the stone hth or; column now lying in the Fort at 
Allaliabadj and fae similes of all tbe inscriptions on it; and a small fragment 
of the stone — by the same, 

A paper on the subject, by Lieut. Bubt, was read. 

A iaiwur, or native sword of iron, dug up from six feet under the bed of 
the Jamna river, was also presented by the same, ■ 

The weapcm is of the modern form, and. was probably lost with some wreck j it 
was corroded WHiiy tlirongli its substance. 

A maniii^erlpt talde exhibiting the particulai^ of the twenty-four Jinas of 
the Bwlh religion, drawn up by a Fundit at Hyderabad — ^presented by Mr, 
E, C. Raveksh AW. 

3fuseum. 

A piece of planking and copper sheathing, from the bottom of the 
Barque Adeie, pierced by the horn of an ■unicorn fish, on her voyage from 
Fcuiitng to Akyatq on the Qtth Januar}T'1833— presentedby Dr. Twxnino, 
on the part of i)r. Bakee, Civil Surgeon of Noacolly. 

The fidbiwing extract from the log of the vessel was read r ■ 

Lat. b® 2d' u.T' north, Ltmg, 31 '45'' at 8h. 3m.. f, m. of the 24th Jan., 
fell A s»iH!dv£i very severe shuck aft, wldch tnade the vessel shake.* could not ac- 
GOiifit for it. ' ■ 

Januarj*. Found tlie vessel leak slightly, in consequence, as supposed of the 

ilicicfe.," 

I2ili February, Lying at Akyab ; cleared away sand-ballaBt, to exaaa'ine ' the 
cfti we of I lie Irak, Found a rent ui the ship's, bottom, caused by the horn of an 
tifiicoriii fi«!i tliriwt tlircmgli the copper sheathing, and four inches of planking ; the 
bora prof ni lied seven iiu'hes on the interior, and had been snapped of dose |o 
tilt* copper m the oulside by the struggles doubtless of the suimii to disengage 
Itielf. 

Edwaeb Maeouaro, Chww«»(ler/* 

A stuffed Pangolin, or five-toed Maals— presented by Br. BnRnmi, 

T»‘o tigers* heads ; the skin of a Boa Consirictorj 14* feet long ; two stuffed 
birili ; two triangles, ormiinented with peacock's feathers ; an Assamese hat^ 
and Ollier C'liriosilies from Assam, were presented by Br. Bubowi^ in the 
fiiime of M. Ik Bianciii* 

Further Bimeimeiis of the Iloslmrigabad es^were refselred, from Cantak 

J. H. 0«Eu;f. 

Alibmigli of 14 heller i|iialily lliau ||^ former specimen, (see page 485,) t|il& 
slaty «>sd m silll vrry liifrrlor, In fael little better than a bltiimiTOUS 

Ibaiv; ite cwnpcwlikm acrces livA’ly with that of ihe speriaen inserted in tl# 
lahk* of Iftilia coJib, imgt 2B3 yphe Bma^ikos, vol, iii« 

Speclic gravity 1 .510 

CoitiiK^rilion malter *, 34.0 1 

^ Cirbou*, ,*,* 3S.7 >100.0 

led f arthy ash , , .. 26 3 J ' , . , 

li barsif with a good itBie, and iearts a skly ash. t 
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Specimens of the fossil bones, kankar, md rocks extracted from tlie bed 
of the Jamna — by Lieut. T. S. Engineers. 

These form a valaable addition to the fossils presented in the name of Caplam 
E. Smith ut the last Meeting, and they contain the following hones not found in 
ihafseries , 

14. fragments of the tusk of an eleplnint : one piece of rery large size. 

, The .pjiieiia or kiieepaa of ditto. 

I.h Teetli of the camel ? 

15. , Too , 111 of a horse. . 

Pan of the jaw of a human skull 
burning before the blowpipe, kc. w 


L>re' ' ericlenlJy,, 'recent, 
ate cIM.iicitcoiiiiiiiitlie 
ifimicli liightT specific gnivity tiiaii or- 
ineipally replaced by earbomikt of lime 
marked as alnna?, Ki, 1 1, lo, isave bcea 

ectioii, xxr. of the presc!it iiuiiiber.j 
Lieut. Buet also presented a collection of wine species of shell?* found in 
the bed c?f tfie Jamna at Karim Khm, 

Captain E. Smith's notes on the kankar formation, and on t!m bones, 
collected in tlie dumna rirer, veera then read.' 

Also a letter from Dr. 11. H. Spry, on the siilyect of the fossil shells, 
presented by him at a former Meeting, 

[Both of these are printed ill the preseiit nil ml'ier:.] ■ 

A map of ii route from Hoshaiigabad to the Fort of M ikrai. 
bhit hills, was presentediii the name of Lieut. It Ii, .\ln.Es, 
on the Goanci inhabitants, and on the features of the country 
officer* , , , , ■ , * 

A note on the cimate of the fossil elephant, by the Eev. It Eyeiiest, wm 
read* 

■ ; ..[These wiH he printed ill liR early Biiffiber.] 

Thanks were voted for the several contributions of the evening* 


in the KalL 
witli remarks 
, Ih" the same 


X. — Mmelimieous, 

[oaiOINAL COMMONICATIOKS.] 

m Tmior Binr» iVetri By Lieiil. Giironi 
I wshdydii » taiior hird*s nest aimig with the Joiirttal of the Asiatic Sorkty 
vMch l«ea description is given of it This is the tliircl n«l I have foiincl ; tl«*i 
one was baiU in a kanffkemhmh the timlmt hm tew lliiek !*hryb {mime | know m 
but the natives make a reddish dye imm the Hewer, wliich is a very liglit veli 
colour, with pretty large leaves. 

Tlie specimen I send you was constructed of three green living leaves, with t 
small old (dry; ones, to fill up » space where the living ones would not meet. '1 
leaves were sewn together With raw end spun cotton ; the bird is alight bro 
above, and a dirty white below, about four inches in leByth from tip of bill to « 

Of tad : the mdlU Ctit l&t'liird BMuiMJ* 


1833 .] 


Miscellaneom^ 


649 


on Ike Imcripiion on the Hindu Com. fPl VIIL Mg. 15 J 

At ptiffe 415 of the preseat volume I stated, that the characters of the loscriptioa 
on the reverse of the ancient gold coins of Hindu fabrication from Kanoiij, repre-* 
seiHiid in fig, 1;>, and in several coins of Plate I. vol. x.?U. Asiatic Researches, was 
not lepilde. Mr. Wilsom had however suggested, that the three first letters 
acrret'd with the ancient Nagari characters 'tfTBjST'* I find on referring to Dr* 
Eabingtox'w^ccoio^/ qf i/ie Imeripimm and Bmlptures at Mahhmlmp&r^ that all 
of the letters juay he tnK|ueEtionah!y identified with the ancient Sanskrit characters 
of the Raiha srnlpinre, so ably decyphered by that gentleman, and of which he 
hm given a romplete aiphabet in the same volume. 

The iif:4t letter is probably iq rather than or !r although as observed by 0r. 
Babin'gton, letters are very similar in form ; the fourth letter is ^ and the 
whole wciril this restored becomes clearly but the meaning is stiii as 

liidilen as ever ; and if it be a proper name, none such is to be found in the cata- 
logues of liindii princes.*- Ei»* 

3 .^ — Radiation in Valleps. 

j\fr. \V, Criicroft, in 1832, made the following observations for several mornings 
at Bim-risp, In paasing over the Kasyu hills, on the radiation of heat to the sky. 



P'di'tu 

Therm. 

Therm, tm . .. RstmrM* 

JUH. 



Mrnuf, 

13 

Sur^rfm, 




!i 

Mouth mg, 

!l A.M. 30 

27-;j ice formed in a tumbler in the house* 

15 

Alyrofig, 

27 

24 

U 

Miiiikiuo, 

30 

.34 at top of hill, brisk win<l, 



3i , 

30 at bridge, in valley, 130 feet lower. 

17 

B it to, 

33 

30 at top of hill, little wind. 



30 

27 at bridge below. 

18 

Ditto, 

42* 

30 sit top*, six inches above the ground. 



28.5 

25.5 Sit bridge, ditto 

W 

Ditto, 

40 

on top of hill on a mat, ice %vithin six 




inches of bulb, out all night !{?) 



27 

26 ai bridge* 

20 

Mopea, 

43* 

39 at top of -liifl*, two feet, raised. ■ 



33 

32 at bottom of valley, 80 feet below. 

21 

flngshye, 

37,5 

37.5 hw 7 dew, same on straw. 

2"i 

R4isi«awn, 

50: 

4dt |4 ft. from ground, fin a ditch 2 ft dp. 


Prom file above, it iimv geamlly be remarked, that the bottom of a rtlky is 
luiirli collier limn lli« top of a lilll at nigitt ; although the latter must be much more 
iiptiii to ridialiou i ii*^rial currents may be the cause of this ^apparent anomaly. 

In the Ef:*|#f»rl of ihe Asiatic Society^ Committee on the boring experiment an 
0b«rvjiiioii oreurii, that some liwies were discovered in the strata of bine cky allii- 
^iipii of the f irriikr eaiml, at a depth of about 20 feet below the surface! m refer- 
ence to Mjsiji! old papers in Mr. Wilson*! possessioti, a memornadiim has l:^een met 
wiik of * fact objiervcd on digging a tank at Dtmadum, in the year 1813* 

Liciii. J. CoLviK, Eiigifiem, tleierllies the circumstaace as follows The soil i® 
throiigtioiit a fine garcteii wottlti, from two to three feet thicks— there are no nilii# 
viiihk, bill k nearly surroimded by jbiis' and Halt-water lakes. ' The 

Im«»» form akimlof rifailir line with wme intervalaofa footer two betwcea 
&«« I iliey lii f retty clo« togetiier, tick iotenticei filfoci with earth. They are 
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so soft that all but the tbickesi bones break oa eadeaFotirlisg to separate tliem 
from tbe earth. I canaot say to what animal they belongs but I am rery sure there 
are now no animals at Dtimdiim to which such large bones could have beloniretlj 
and I have never beard of any kind of deer near the place. The tree was found at 
a deptii of 18 feet below the ground ; It seems to be Soondry^ (sis is the case with 
most of the w’ood found in similar situations elsewhere.) 

We hope when a deposit of bones is again found, either at Dumdum or In any 
otlier parts of the Delta, some pains will be taken to extract ilieia carefully, for 
comparison with existing species of the inhabitants of the present SumUrbm swamps 
and forests ; for, allhoagh, geologically speaking, they are of very iwocicirn origin, and 
we trace in the names of villi^es considerably higher up the Delta the fad of the pre- 
sent continent having at one period been divided into kknds ; siichas Agardwip, 
Sukhsagar, &c. Still at the present observed rate of recovery of floodfcl SHriderbuiul 
land, it appears to require a very lengthened process to fill up from 18 to 25 fed of 
alluvium over the peat stratum, which was evidently the Simderlmn vegetation of the 
time. History lends no aid in defining the sea boundary at different cpidis. We 
must therefore seek the ak! of physical research to solve the i»terestsng quesdon of 
the growth of the Delta. ' ' ' 'J. F, ■ 


5, — 'Fall of Fi$h from the Skf, 

The phenomenon of dsb failing from the sky in the rainy season, however In- 
creclible it may appear, has been attested by such circumstantial evidence, that no 
reasonable doubt can be entertained of the fact. I was as increduloiia as my ueicb- 
bours, until I once found a small dsh, which had apparently been alive when it fell, 
in the brass funnel of my pluviometer at Benares, wdiich stood on »n insulated stone 
pillar, raised five feet above the ground in my garden. I have now t^fore me a note 
of a similar phenomenon, on a considerable scale, which happened at the Nokul* 
hatty factory, aiiilah Dacca delalpur, in 1830. 

Mr. Cameron, who comaiiinicattti the fact, took the precaution of having a regular 
deposition of the evidence of several natives who had witnessed the fall, made In 
Bengalee, and attested before the magistrate : the statement is well worthy of pre* 
servation in a journal of science;! therefore make no apology for Iritrcicluciug a 
transktion at length. The shower of fish took place on the lifth February, 1830, 
in the neighbourhood of the Sarbundy factory, Feridpoor. *1. P. 

IkpQsiimntf the Wiinmsm i& the Fall of Fiehfrmn Hmwm^ on ihi^ih ff Phalgun^ 
1236, B. M* at gtlhk Bmm /efolptir, 

1. Shekh Kitabuddin, of Shabdi, and Shekh Shiimswddin, son of Bakihii, 
were called, and declared in their deposilion, saying, ** Tliat on Friday, in the raoiilh 
of Phadgufi, we do not recollect the date, at 12 ofolock f. m., the sky being cloudy, 
there was slight min, and a number of fish of different kinds and sizes fell from 
heaven ; we took some of these fish and retired hoint. This is Hie accoant wlilcli 
wa know.”'., 

2. Shekh Sulimuddin, son of Ibadullah, inhabitant of Bibliagdi, decbired In 
tBSwer, saying, On a Friday, in the month of Fbaigun, the date of whleii f do not 
recollect, at 12 o’clock evening, while I was coming from a village pamed MmkoP 
Miif I perceived a huiaii fish, kige about one cubit, fall before me froiiK the sky ; 
titer which, I went further, and found another fish of the $mm size, If Inf 
•%ois Ae gwmiid. 1 picked up these two fish tnd proceeded forward ; wd w toon 
».I sanrifirt »l home, I found, to my great BurpriM, that mtny ’perioiii had likewise 

fclq iiwi ctrrfed tfoag wiA Aein. Thli wall, «il I know m »#»** 

I'* ' "I ^ 
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3. Sliekli MimiriidiJiii, soaof Mydi, inbaMtant of'* Umeribati, expressed m Ms 

deposition, About 12 o’clock p. m. on Friday of Phalgun, tbe date of wMchIhave 
forgot, tbe clouds being gathered together, began to' rain, and a little after, many fish, 
lurge and small, began to fall from the sky, I picked ttp some of them and carried 
to my bouse, but I did not like to taste any of them. I know no more of this 
account/* ■ ■ ■ . . 

4. Fakirchand Chang, inhabitant of Nagdi, was called in, and declared in his 

deposition, ** That in the month of Phalgun, the date and day of which have escaped 
my memory, at 12 o’clock p. m, the sky began to be cloudy, and to rainiittle; while 
I was silting in the front part of my cottage, I observed a mirgak and some other 
h.Hh, of different size, fall from the sky.;., I picked up about five or six of 

these fish to iiaiisfy ray curiosity, hut afterwards threw them away, and did not eat 
tlicin at all. This is my sccount/* , ■ 

5. Shekh Chaudhari Ahmed, son of Mutiullah, Inhabitant of Nagdi, relates 
ill Ilia ileposition, ** That I had been doing my work at a meadow, where I per- 
ceived at the hour of 12 o’clock, the sky gather clouds, and began to rain slightly, 
then a large fish touching my back by its head fell on the ground. Being surprised, 

I looked about, and behold a nimiber of fish likewise fell from heaven 1 they 
were $md^ guzai^ mirgai, and bodul. I took 10 or 11 fish in number, and I 
saw many ottier persons take many-then I returned home, I looked at heaven, 
and I saw like a flock of birds flying up, but these my perceptions was not clear 
eiiotigli. Amongst these fish, many were found rotten, without heads, and others 
fresh and perfect ; and amongst the number which I had got, five were fresh, and 
the rest slinking and headless, ■ ■ 

6. Sliekh Turikylkh, , inhabitant of Nagdi, 12 years ■ of age,, declared in. his 
deposition, ** That J,ra the .month of Phalgun, on a certain Friday, I do not recollect 
tlie date, tlii.ie I was sitting in my own house, I perceived a number of fish fall, 
from the sky, some of them on the roof of my cottage ; one of them was large, 
about one cubit, and three seers in weight. I know no more.** 

7. Sbekh Suduniddiu, iniwbitani of Nagdi, was called in, and declared in his 
deposlllon, saying, ** €>a Friday, at 12 o’clock f, m. in the month of l^algun, I 
do not ^collect the date, when I was at work in a field, Ipercetved the sky darkened 
by clouds, began to rain a little, and a large fish fell from the sky. I was confounded 
at the sight, and soon entered my small cottage, which I had there, but I came out 
again as soon as the rain had ceased, and found every part of my hut scattered 
with fit b, they were ilodif.l4 mwgali and mmM^ and amounted to.. 25, in, num- 
ber.— *I know no more/* 

8. Siickh Katbttddlfi, mhabitenl of Nagdi, relates In his deposition, saying, ** At 
12 fi’cloek p. M. of Friday of Phalgun, the date I forget ; as I was coming 
froai the Jfelit, I «w a number of fish spread on the bank of a I picked 
up six of iliecn, viz, two bodaU^ two wlryal, and two mucM * besides these, there 
were many other fish of numerous kinds, and they were witn'essed by many persona 
wlio were there* Some of theae fish were fre^ih, but others rotten and wilhoul 
heads. 1 know no more/* 

f. Sree I>lpcliiiai« Buadopadhya, son olPaacharain Bundopadhya, inhabitant of 
aged 45 yeari, declarrt in h» deposition, ** That in the month of Phalgun, 
I casaot wcoitet the date, seeing the sky commenced to gather clouds, I m.% 
down iiiir the door of aworkmiii’s cotlj^e $:ll was then precisely 12 o’clock, 
when & drizsllng mm l«f iw lo and at the same time, two fish «! 
down from heifcn. I soon got up »d marched on, and in the midst of the road# 
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saw sereral otlier fish fallen before me. I picked up soine of Ihesf fisli—hiii one 
named Banchfm Earn Chong’ forbade me, saying, ‘ Do not touch these fish ; you do 
not know what fish they are, and how they have fallen here/ Listening to him^ | 
threw away all the fish, and went away. This is 103'' account of tlie llsli/’ 

[Sereral other depositions of those who were not immecllately eye-witaeK:#t5 
are omitted.] 

6 .— h eUn nmr H^mL 

of a letter from Dr. I. Q. Oerari^ iaieil Metui^ 2 k/ Jwwc, 

I have discovered tiie locality of a large deposit of orgastic exiniiB wiilsio 
thirty miles of this place (Herat], but have not thought it. priiihoit to risil lliopot, 
lest 1 should find myself unexpectedly in the hands of the Turkomaiss. 

The fos.slls correspond to the species representeil an fVclmj—tliiyafifiund in the 
side of a mmm lain, which is evidently calcareou-s but are especially fotiitd m & 
water-course, being rolled from their situs by that agenev. dmlgingfrom ihe eleva- 
tion of this city, which by the ebullition of water (21175 approarbfn to 2,H0{) ibef, if the 
barometer stood then at 211, OUO^ thelocality of the fo.i.sils maybe dcdiictal at a height 
of between 3 and dOOh feet. KleA*atton in .such objects has ceased to hi* I rue re st- 
ing, since the new theory of suhterniuean projection has tlfprivt‘d it of n mirm^ihtw 
aspect, j^lonsieur JAarEMOKT when at Simla, read to me jHjihiufd a Iclrrr he 
had received from another traveller, Mons, Elii-: ok Bn Ar wont in Smith America, 
I think, wdierein it was mentioned, tlmt there was a siihtcrranean c»>nnexioii helwist 
the most distant mountain ranges, and that a simiilf:aueoii.« mo^-eiuent was actually 
going on j/raceablej by which their masses were gnohi.iliy elevated.** 

7, — i*oekine{!ii. 


I hear the Cochineal insect is here, but not appreciable, that is, it cannot he 
turned to account, from the inability of the people to dry il properly ; thi*< Is at 
least one cause. 1 have been asked the method of its preparation, Iml all my know- 
ledge extemla to a faint recollecHon of the process adopted by llm Swilli Amerieww# 
treated of iiiHoMBOLBT*s published Account of New Spain. Ariificiiil liwt is there 
used to kill the insect. Ctoeiy, may not the very mode <sf exliiigMiHlilpg life affect 
tlie properties of the eolmiriug'* matter ? Certain it is, that in prepamt ion# of 
insects, this bso much a necessary precaution that varioiis giisc't, the air^^iimp, &c. 
hare been resorted to for the better presenuttion of the hue* nrul form of ilic 
spedmens. Do we not know tliat there h virtiic hi the mariiifr of killing anitntils 
for oiir daily aliment ? — that the anatomist can readily dlacovcf llie effecis of disoxy- 
genation (in sulfoeation] upon the Mood and even the miwnilar fibre, Biiil ricctri- 
city (ligiitiuag) and the Simoom not only cdmnge tlie color, but prciiloce dwimpo- 
siiion of animal matter when their effects are fatal. I cion*t remember what If 


gays on the subject, but the complaint here is, that the Insect caniiol be killed 
without adegn'itkticm of its virtues. It is found In the root of a plant Ihal llinirlHtie* 
in a marsh, and many people here have exhauHted their skill in CfinlfavoiMs to 
appreciate its value : most: of what reaches llerdt is imporletl from BokliMiTi where 
It is received from Eiissia, and I believe from Yarkliiincl 5 the latter iieeil not surprise 
ns if indeed the insect is an inhabitant of that country *, the liidiistry awl arllficiti 
expertnCsfei of the Chinese almost lead us to the conclusion. 

A species of Cochineal, or at least a siibHtliute, l» found in Intlla, but 1 inspect 
lh$t the mercantile article it an impoTt from South Americt, As climate lias sach 
• As the ohservatloa was made in June, when the sea haromcler woiihl itiad at 
SI.S, ii® alfilmie ma| be more correctly assttiaed to be 3 |ilW feci. See page IW.— Eo. 
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an effect upon tlie productions of animal and vegetable existence, and an arid one 
towards the improvement of a great many of them, especially Hortknitoral, while 
the softness of the goats* ieece seems to owe its existence to that cause, — the silk- 
wonti its superior procreative powers, and eren the silk its finer structure ; — the 
cals of those regions, Cabul especially, are well known; — when these and thousands 
of others are the effects of those bright and eternally blue skies, we may infer that 
the kfrmes (Kemn, worm), or cochineal of Herat, Bokhara, and other places 
requi res only the application of skill to render it an appreciable commodity, and 
even superior to the American species, except indeed that conics from the dry 
regions of Chili and Peru. The bazar (retail) price of Cochineal at Her^t is now six 
Rs. per seer, country measures, or 32 St. Rs. per Indian seer. The moist opium of 
the place sells at 44 Es* per seer of India, and after one year when it is pretty dry, 
at 7il Eh. I while a species that comes from Vezd and Kain in Persia, in sticks like 
Mftiling-wax and as brittle as a dried reed, sells at the enormous price of 80 to 100 
Rs. fier indkn seer. At Bokhara I procured some at 90 Rs. meihinks the Hon^ble 
tbmspany’H from Mahva at a productive cost of three Rs. per seer, would 

realize rmuiinenairig profit in this country, where every production of nature or 
arl is so exorbitantly higli-pticed, (valuable,)’'* 

8.— fo ike Quesiiom of ike Burmese Pkiiosopher- Prince. • 

Sir, 

flaviiiir not yet seen, in your interesting Journal, any replies to the questions 
propoHed by the Burmese Prince, in vol li. p. 47, 1 venture to send you the follow- 
ing for Insertion, and hope they may be found satisfactory. 

Live^ikjufitm of Sir Isaac Xeivton*s staiemenf, (hat some Comets have keen 
% the e^eci of ike smi"s raySiio a keai, 900 times greater than that of red hot iron. 

Eeplg to 2nd Qimtmi. 

It it a well known fact*, that llse force of heat varies, inversely, as tlie square 
of the cli«tance of the direct cause of that heat, from the object affected by it ; so 
limt In order to determine the above point, it is only necessary to refer to ibe 
liiittocc of the $m from the earth (95 millions of miles), where the measure of 
fierce of liii rays l« known, and having the distance of a Comet from the sun, to 
ascertain by the above rule, the degrees of heat to which the Comet has been raised, 
and llii-n %itli the akl of Wedgwoob’s, or any other pyrom^er, shew, by calcuk- 
lion, the excess of heat of the Comet over that of red hot iron for the answer. 

Ill NinvTtiN ’'8 Phiiosophy by llachinrin of the year 1748, page 373, it appears, 
that ilie Cornel of 168CI approached 166 times nearer to the sun, than our earth is ; 
ki tills Cornel tlierefore he taken for the investigation. 

Now Ihe dlslaiire of the earth from the sun, 95,006,000 miles divided by 166 
tliiifs Is sr 572,300 miles, or distance of the Comet from the mn ; consequently, 
by ilif* iibcive rule inverse, m the square of 572,300 viz, 327,527,290,000 miles to 
ICiii ilvgri'fs of lieit here, so is the square of 95,000,000, or 9,025,000,000,000,000 
iniliM, i» 2,;5rt,5O0 degrees ef heat of the Comet 

The ilvirrecs in W».OGwoo »*8 Pyrometer, are reduced to their equivalent in 
Ffirt'wlieit’s iliermomcter by multiplying them by 130, and adding 1,077 5 because 
wli degree of the fonwr, m equal to 130 of the latter, and Weogwooo’s first 
degree c«a»eftce» at Fahrenteirs 1077th, {vide Frf g’s Elements of Chemistry of 

* Vide Fciguson’s Ailronomy, of 1790, p. 88. 
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mr, rol. I. p. 19.) Assume ICO® of Farenheit, for the measure of the heat ex 
perienced on the surface of the earth, by the direct influence of the sun’s rays 
It is stated in the work shore quoted, that silver melts at 22 degree* of Wbdg 
woon, and as lam not at present exactly aware, at what degree of heat iron 
becomes red hot. I will assume that of silver, just going into a state of f,„ion 
iostead of it*. , ■ 

Silver melts at 22»of WxnGW00D, and 22 multiplied by 1.10 pl„s 1077 

the degrees of heat of the Comet, 2,75.’'...4o» 
divided by 3,J.t7 , or heat of melting .silver, will make the heat of the foru.cr, 700 
times greater than that of sillier going into a stale of fusion. 

fMACLADRiir, without investigating the truth of the remark, save, the Comet con 
ceived a heat, 2 000 times greater than that of iron almost going into fusion. This 
Jiiust be a mistake, for I find that iron fuses at l.-iS* IVedowoou', = 2HiI F wer 
lieit, so that, using this as a divisor, instead of 3.937», we oblaiii onlvWrJ fo- the 
m,,^« of tm.es excess of the Comet’s heat, over that of iron i„ « ^o.ie 

For gold under the same circumstances, 32“ IV. =: 5,237'' F 'it o 1 

therefore 2.755.500“ - 5.237 = 52fi times exces.s of the 'co^ail l v :tt 

of gold m A Htale of fusmn. «, liiai. 

Tin melts at 442® F. (FrVE. vol. H. p. .3.5,) therefore 2,7.-.5,.-.0ft ^ 140 _ c 
times exces.s of do. over tin. (But at page 21. vol. I. Fvee .>avs t'm uHdtT, ’« 

F.. therefore 2,756.500 -f- 644 = 4,278 time,* do. do\ ’ 

Copper melts at 30“ Wedowoou = 4,977“ F., Ibercfote 2,755,500 — 1 or, _ . , , 

times for the excess over copper, in a similar state ' 

in fu?on.‘ o-r lead 

I believe Sir Isaac NewroN’s mode of mewuring the ouantitv of ■ 
heated bodies, was, by their rate or time of cooling, to a degree equal to th»t of 

the surrounding mediiim, , ^ ” 

It does not, however, so far as I can see. follow, that the interior to 
centre of the comet, becomes heated by the s.m to so great n degree’ «« si ir' 

indicated, and ivhich affection appIie.H to the surface pnrticiilarlv for the il, .i 

p.ri,o. 1. i„ u, Ik, .««, („ „ L 

times.) would probably be of insufficient duration, for so large a body to e 
to Its centre, this immense degree of beat ; for, the comet iL. „„ ,fo, L 
sons, and days sod nightis, as'. well ai? the eartli nnA t . '* ** 

of the sun’s heat, or even his light, in which to lose it* caloril 
Since writing the above, I ^ by Mr. Jahrs Pa, Kean's extwrimenfs in ,he 
tic Journal, vol. ,i. page 140). that iron heated » uniformlv to a 
measured 1609“ of temperature, Fahrenheit; if , 1 .;, he ,.S«a 1 
of the former denominator, for the mel.in; ail v we ^a , 1 

2,755,500 4. 1609=5:1712.654 times .y. n , , follows ; 

hot iron. *'•* -* over that of red 

It Is erldfiDi, Iliat this anwiiut mwsl 

of di^rees, B-ssumed for the measure of the aun’s hear ""mher 

which I have taken « 100“ ; bu, it appeal tliat th^!! ' 

Amoaton’a thermometer, on one occasion to the I •*!* raised 

Fahrenheit, {see Horww'a Math. Diet, ofiail “''■‘••v. ®r 212“ 

Fergnsoa » A«tro»oj»y^ 
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above tmown! (by 2* 12 times) to 3,630 times, but taking tbe general average heat 
of the air, io the shade, in hot countries, at only, the amount would be 7-10th3 
of the above, =1200 tiroes nearly; while for England, assuming 50^ as a mean, 
we Im^’e one half of the }7i2z=;856 times excess of heat of the comet of 1680, over 
that of iron raised to a glowing red : this is tolerably near the 900 times mentioned 
by the Burmese prince ; but the medium heat of air, out of doors in the shade ini 
England, is about 51* 4^, so that, multiplying 1,712. 554 above mentioned, by 
51,4 =514 we get 88l)| for the excess of heat, differing only by 19| from the 
anstt'er sought : but we gel it nearer, by using the lOOdth. part of the mean heat 
of the tlieniiomeler, out of doors, = 51,4 and of that within doors, 52*9 mean = 
52-15 instead rif the last mentioned .514dth,, for we have 52,15 for the multiplier 
of 1,712,551, and tiie product is 893 times, instead of 900 as desired, and lastly, it 
becomes still nearer, viz. 905.9 times, by using the mean heat within doors or 52^,9 
above. This will, I trust, be considered suMciently near and satisfactory. (N.B. 
it is equal to the quotient of (95.000000),® X (572,300)® X by 

Afer the abtjve was written, I found in the ist volume of the Gleanings of 
Science, page 96, that Mr. Feinsef has noticed the little reliance which is to be 
placed Wedgwood's Pyrometer, the degrees of which I have used in the former 
calctdations ; this will not, however, affect the answer last given, viz. 905*9 where 
I have quoted that gentleman’s own experiment, so that the statement is left 
nearly ars i had at first written it ; but as the measure of temperature, of some of 
tlie metals there shewn, differs considerably from the corresponding ones here 
noted, it is right to state, that in that work the metals are represented to melt^ 
at llte iwiilernientioned degrees of heat : 

{ 4777'® 'F. or its equivalent of 
2m^ F. do. 

18 :jo'‘f .... <io. 

1822.7 F do. 1, 

Oomat 2822.CF do. 

The degree of heat of the comet afaoee fusing silver, &c. will therefore be as 
fnllovs, taking 100“ for o«r temperature : 

r 2,735,500 ~ 4,777 = 576 times using Wano-l 
For melting Sa-j > m^ToV 

ver, V2,755,500 -r'2,233 s= 1,234 .. do. BANiEn’s > 

ratiire."'.' ■ ■ , 


Wedgwood. 

Daniee,. 

Pbinsef. 
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I 2,755, 5M -r i;i8CI == 
„ /-111 2,75.5,509 4 . 1,822.7 ; 

For {.old. ^ 2,517.6 


1,505 .. do. Frinsef’s 


; 1*094 ^ io . } Morveao’sJ 


Inilead of 2,755,500 w a numerator, on the assumption of 100® being the heat 
on I lie earth, lake the medium heat, as before, 52®. 1 5, and the quotien® of 
95, §00, 000’-* 4- 572,300® = 0 r l„436 J90, and divide it by the degrees of the metal, 

tliiii ; 

Tlita stiver fusing, the comet is 308 times hotter, by using Wedgwood’s degrees 

4,777, 

Do, 1*436, 990-5*2,233 = 6434 times by Daniel’s Do* 

Do* 1,436,990+ ^9830 =785®— * Frinsef’s Do* 

GoM *#*♦** -* l,436,990-r2F5l/.6 =57r— - — J 
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For iron raised to a full red heat, (l,2O0o, according to Priasep,) l,436,91lOO-f. 
1,200® rr 3,197,5 times,- by osmg Prinsep*s degrees. 

For do. ritiscti to an orange heat, 1650® P. 1, 436, 000-r 1,650=870 times hy ditto, 

; : to 3rd Qmsimn* 

I almost fear to venture an opinion on the next question, Init I slioiilil say, that 
the atmosphere is certainly, as the querist supposes, altracti'd, hy the sim and 
.-iiiooii, when in conjunction, oropposltioo, in the same manner, as are the tides of 
the ocean, or as any other light fluid, would lie ; hut why the Imrometer is nm 
sensibly affected, at these periotls, 1 can only a^k, whether he? is sure lliai k k nu 

so affected, or so much, ;at least, that a fair conjecture m;iy he hazarded, that its 

rise is proportional to the increased height of the atmopplim*, {if such indwcl 
occur, at the time of high -tides,}-.: oiir purpose will, the rcfoie, be to u% wljciher the 
harmiieter can indicate this rise, or not, md if ii do, to cletenuirie, what the 
amount of that difference is» ; 

May not one objection however be made, that wil! have a tendency to controrert 
this opinion, which is,... that the force, exerted hy the moon or sun, or both, la 
elevate the atmosphere, .Jihove its usual k%*el, might, on atTonn! of the elasticity, 
or buoyancy of this body, destroy the additional weigist, that woukl, otherwise, be 
added to .it ? In otlier w'ords, would not the force of attraction, lifrt* supposed to 
cau,se the additional he.i.gh-t., by the hold, (if I may say so,j llia.t it has oti the fluid, 
keep it in cquliibrio, without adding any thing to the weight, by the increase of 
the part so added? 

, This remark will not, of course, apply to water, but will it not to air, wlilcfi « 
an elastic body If .not, then. .1 .iiiust resort to the first SiUpposition, tlialthijre i# a 
rise o.f, the barometer, and that it .is proportional to the increased height of the 

atmosphere, caused by the attraetbn of the sun ami moon, ' ’ ■ 

If the height of the atmiMphere were uniform, and of the same weight, a« it is at 
the eariUk surface, pressing about llflba. on the square inch, it would extend »» 
farther than to the height of 5f miles, or thereaboiits, (see lltiTTON^s Course p, 
244, voL il.) whereas it reaches to between 40 and 50 miles, (the honmUrkl of 
twilight only included, the air being so thin and attemwited, lieyomi that dkUme 
that its comparative weight .'amounts to almost nothing) . ' * 

Now, if the height of the atmosphere be iacreased, hy any cause, /exdiicliiw 
heat, which would, however, have something to do will itml increase, biii han or 
has not to do with this investigathm,) beyond the height of 45 iidici, n propor* 
tional part must be reduced, in height, on the sides of the earth, which arc «t 
right angles to the horixon, acted upon !>y the sun awl moon, to make up for 
thiB c|tia«t|ly, unless it be rarefied and of itself kept in eqiidibrio by attraciicm, fw 
above supposed . il cannot be very great, but supposing it to be proporiiniiiifly 
raised, m much as the sea, what will be the pressure gained, iii this, iipcui one 
square inch, at the surface of fciie earth, and also, at what height will the boro- 
meter stand, in this case ? 

Taking 12f feet, which is about the height of the tides, or what ii added to the 
ocean, by the attraction of the sun and moon, cllhcr when in conjimeticm or opiio* 
fiition, and assuming § of a mile, or 1760 feel, as the average dc pi li of ile 
•oceiiii, of which 12t feet is sear the I38lli part ; by takiag Ihe 138th part of the 
atamspberek height of 45 mdes, as above, we gel .326087 parte of a mile for the ad- 
ditlonal height of the atmospheie, gained by the foreeof ntUmtum, mtmqueMly, If 
45 miles press upon the surface, with i weight of I4| lbs. per square imh, 45.326,687 
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iBiles will press witli a weight of 14.856^884,072 lbs. m% every square iucb, and tliea 
to cret the height in inches, gained by the barometer, we have 14|: lbs. to .30 inches, 
(or general height of the barometer at the level of the seanearlj^) as 14J56,884,072 
lh>. to 30.21 7j4 inches nearly, or .217,4 decimal parts, rather more than fth of an 
inch only for the measore of height, gained in the barometer, by the additional 
%reitdst of the 138th part of the total height of the atmosphere, caused by the 
atinictiori of the stm and moon, in a siaiilar manner, and in the same proportion, 
as the tides are raised above the level of the sea. 

Very nearly the same answer is obtained, by considering the atmosphere so con- 
deiiHed, as lo have Its specific gravity equal to that of water ; for, instead of the 
former height In miles, nse 34| feet height of water, which is equal to the pressure 
of the atiiiosplicre, and higher than which a common atmosphere pump \viil not 
raise that fluid. Then 344 feetdivided by 138 as before is = ,25 of a foot, therefore 
3-1.5 fffrt height of water: 14,75 lbs, pressure on the square inch y, 34 .5 +.25, (or 
heijLrbt of water plus its 138th part =: 34.75 lbs.) ; 14.856,876 lbs. pressure on a 
srpiare inch, only exceeding the former 14,856,881,072 by the .000,008,072ad part 
of a lb, and proving the result of the former calcuiation to be correef:. 

In the above investigation, the speciiic gravities of air and w-ater are taken as 
equal, but as they dliTer much*, juk! as 1 have no other data, let the height of the 
atmosphere be consiciered uniform, for 5| miles only, as before explained ; the 
caleuhitions will, on the foregoing principle, make the height, gained by the baro- 
meter, ecptal to only part of an inch, which is almost an inperceptible quan- 
fin% nrul shews, that that instrument cannot sensibly indicate the difference of 
ailitnde of the atmosphere, due to the attraction of the sun and moon, as stip- 
posed by the Burmese Prince ; for 5|-f-138 milea=:,003,804 ,34 7,8th part of a mile, 
when the atmosphere is uniform, and 5| miles high, therefore, as 5.25 miles : 
14.75 lbs. : 1 5.25+ .063,804,347 ,8 miles : : 14 .760,688,405,7 lbs; and again, 14|Ibs. 
;30 inches !! M.7I>0,6B8,405,7 lbs.: 30.021,739,125 inches, or .021, 739,1 25 
part only of m inch gained in height by the barometer as above stJdetL 

I lubjoin a table of the heights of the barometer, in order that the differences, 
which I litftt*hew«i, for every month, may he obserred, at the times of spring 
and neap tides, In Calciitla, for the satisfaction of the Burmese philosopher, should 
he lliink it necessary, to prosecute hl» inquiries any farther into this subject. 
M^r&miier at BunrUt, (redwnd to 32^ P.)^ ai iM Gmerats 0pm, Oaf* 

miia, iukmfrBm ike As, S&e. /owiwl, ml 1,/or year 1832, 
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t 0 If/ Qw&'iim^ 


QueMikm 3fif» 

Has U €i?er been asecrtaiued, in wliat proportion, Htudn art* .itfnictftl, tif flie smi 
anil moon, [or !)f any other bodie.%3 in ttmn of tlieir ispiTitlc gr'ivitir^^r 
Are they, or ara they not, sittmeted, itivarssdy a» tlif cube roots of iheir Hpc-rific 
fraritifs ; the distances of each fiiiid, from tlie centre of allntrthtii, being rtpiid r 
Camp near Cmlpie^ lune^ 1833, 

I anij }cmr obediriit 

m\ BCET, Ens%. 

To the Secretary, PM. Class, Asiatic Society, Calcutta. 


[Dbc. 


Having attemptec!, as well as !■ am. able, to satisfy the curiosity of flip Burmese 
philosopher, on the above mentioned points, I tnist I may, in return, be alhnved to 
pot a query or two to bim, relating' to the moon, as well as Ui Coinets, [which I 
should, with reference to his question, snp|>osft to have little njniiectio*! with turn 
another, bemuse, the forumr is a pbmel, secondary to, or ile pc ii dent on, the cotrlk, 
aroiiiid which, she describes-' her epicycloitia! course ; the earth, again, being de- 
peiident im the sun, a.iKi the. sun appearing to gruTiu the Comets, as they art* all 
believed, or found, to pass roiiud him | ; if his liighucHs eaimot ansiver lliese qiiw- 
I hope that acimc other person, equally anxious for suck litveaUgriilan^ will 
favoiir me by doing so. 


Qtmimn I#/. 


ITh) may not siich comets as w^e know of, especiany iIiohc, which liare extreiiifly 
elongfiteci elliptical orbits, be considered, to possess two centres or loci williia 
their orbits, one of them being our aun, and the other, any nslitw or star. 
Would not this disposition, supimsing it to have beers ariopted all over lltr yHiviu’se, 
have the effect of keeping the immumm systems in lansilslsrio, the comet iiM-tissmu- 
ly acting as a link, or chain, coaneetiag any two [or more : j uf ihese hyattuiw, with 
the Beigbhoiiriiig ones ? 


Qiiet/ioa 2 «d. 


If the moon hare no atmosphere, [as is asserted by is^trotimnprs J limr is it 
poKsIble to accoiiiit for the distinct view, we sometimes obtain, of llif rircufar dark 
pari, w’hkb she presents at night ^ I mean, lhat part which Is iiivolretl In shadow 
when the inooa is m eilher her first or her last quarter ? 


[llTEOl»»Alg EXTRACTS.] 


q/* SemndetmA^ mar Tn/^r/r, 


As the celebrnted Cave of Secandmali, reseniljliiig Ihr CJrcdlo <ld fane m Italy, 
was only dwlaat six miles, I proceeded to the village of Sr««itlc*riiih, Kltimicd at 
the mouth of a very strong defile, formed by the river of K}i*rl*ati«d ; iiiifl I'luvlitg 
pr^mred a mmemm party of villagers with took, TOiiilmsiiWes, Ac., hH out 
dd^laed fully to ewwine the cave, or m kmt to wcertoiii to what eiteal the 
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noxious rnpoiir exisfed; we also took some fowls to see t!ie effect procured on 
tlieiu. Aifer u walk of three miles, up rocky steep rarines, we arrirec! 

at^the eotrafice oi this shiifubr careru, the umuth of whiclt was fifty feet wide and 
thirty feet hieli, di'scemira^' very nipidly to a depth of thirty feet. 

The set lire !o some hnidiwood, and found the air much less noxious 
t uin y. an , it, py.in joh alter a iIe.<cont,ot ■lO-ieet.; that we felt any inconveni- 
ence Ue were a!)Mduk-!y aiandm^^ on ihe hones of some animals which had 
pefisliwl there upon a hmtmr occasion; we lemarked a dog, a deer, and two 
toxp; the head of a wolf lay at some distance. AVe, at the same time, put to 
flight a giYat iiumher of pigeons, who huiid in the roof of the cave. We found 
that fire wm exLiiigulsherl at a few feet below where we stood, and the fowls died 
ill huli a nntiiite. Tim sides of t!ie cava had many marks of sulphur in powder 
aiiiongNt the soft sand aiul iimeslone, •which were also strongly coloured with iron. 
'I lomyli llie fire made with dry brush-wood and thorns, even when sprinkled with 
riaplillifi, WHh iuHliiiitly extingubhed, port dres and fuses burnt nearly the same 
time iiH in the open idr. I was, therefore, enabled to fire a quantity of gunpowder 
at the very liottfMu, The quantity amounted to several pounds at the time, and 
that repeated of tew, had the effect' of so entirely , tilling the cave with smoke, that 
we could no hm^er me my thing at the bottom. On again throwing in some 
fowb, tliey soon mmle their escape, and fire burnt at the bottom. I would not, 
however, allow any of tlie people to descend, which they appeared wHliag to do ; 
a dog also raii^ in and returned in a few minutes. On a former occasion, ^hen 
this eave^was visited by a party of the Mission, accompanied by Mr. Browne, the 
Cidelirateil Atrleao traveller, fire,, would not burn two feet below the entrance^ and 
opprcKMori was felt close at the mouth of the cave, Mr. Browne entered some 
by holding hk breath, hut an English officer attached to the .Mission had 
nearly |ieri«lied in attempting to follow him. He w.as instantly dragged out, and 
rmwwd with some difficulty, hi the winter (subsequently to my second visit), 
after II Htfoiig gjile, the wind from the N. W. had blown for*sooie days directly in! 
to the moiilh of the cave : we were enabled to walk all over it, and only in a deep 
iMile, fit tht feotlow, did tittre exist my noxioim air. There a fowl died in two, 
minutes, and from Its cries appeared to sufer much. After sixty feet, we found 
the ca%'t again sisreniled, and cim'ed a little to the right ; it then became exceed- 
Irwly^ narrow and very low, forming a kind of passage, %?hich did not allow of 
stiiiiiliiig up ; we could iwl see to the end of Ihk even with a reflecting lamp, 
and of foil Inclined lo pwisecate the discovery. I have only mentioned 
cirriifwsiwicfs to prove how miich the extent and force of the vapour am 
sfrclvtl by ||«» fciiiie of the aiiiio^plicre, mud by particukr circuoistauces. As the 
grmsml slopes rapidiy from the aamith of the cavern, both to the ravine and 
iiiwiirtk, it might lie deareil awiy with little difficulty, and the Wavy noxious 
giw lliut allfiwcd to off | but with the exception of forming a laige winter 
fur silierp, no oilier good purpose could be answered by it ; there was 
formerly a skeleiou, which has been removed; it was that of m old man 

iii ilie iilli45{e, wlio, tired of life, took thk way of ending his luiseiy; the pewania 
roaHilrred the eSrcuiiwiaifiee* of ih® car® being accessible little short of t mira-. 
clt% blit w«fre iiwch iiiwppowiecl at not iading the treasure said to have been, 
di'pfiiitcfl tktn by Aim mm, (mm whom it derives its name.— Towr, 
Cmg. Sm, iii i. 


sm 


MJeie^^rohgkai Re§lsier, 


[Dec. 1SS3 
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